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|READER. 


IT H E Title of this Book gives 


thee little incouragement to 
buy or to read it, and it 
Was F/T fo given. If it per-. 
forms but as much as the Title pro- 
miſeth, thou art not deceived ; if 
more, thou art advantaged. l 2 
The Subje& 45 ſeemingly trivial, 
and ſuitable 'to the Title, yet at 
hath exerciſed the Wits and Pens of 
"any Learned men, and makes way 
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The Publiſher 


to \ Natural Diſcoveries, and. conſe- 
quences of greater importance; at the 
worſt it may.be. an innocent Diwer- | 
tiſement , and poſſi bly delightful to | 
thoſ, : that are pleaſed with Specula- | 
trons and Experiments of this, na- | 
ture. | | 
| The Experiments therein are ſap | 
new, ſome vulgar and common, and | 
ſome borrowed from thoſe Excellent | 
perſons, whom theugh the Author | 
highly honours for their Learning ; 
and InduStry, yet in ſome things dif- : 
ſents from them in their Solutions | 
and Concluſtons from. tboſe. Experi- [ 
ments that they have moſt ingeni- |j 
onſly found out and delivered. 'Y 
| The Author pretends. not to an | 
equolity of Learning. to thoſe from | 
whom he thus diſſents , much leſs to. Þ 
an 9 there may poſſibly bap- ; 
ns 


To the Reader; - 
pen want of ExaSneſs in his Tryels, 
there may be 1mperfe& and miſtaken 

E Computations, The Diagrams though 
Y bufew,-yet rade;. The Reſolutions. 
4 and Concluſions may either be'imper- 
| fe, or not ſo clearly or evidently ex- 
| preſſed, and inferred, 'or deduced.” 
fs But be that confiders the jntri- 
cacy: of this ' Inquiry, the wartous 
i conplicetions of Cauſes and EffeSs, 
2 #nd Appearances that occur therein, 
IF the (great difficulty of arriving to 
I exatinefſs in tbe Experiments them» 
© ſelves, will reflify or eaſily excuſe 
* ſuch miſtakes or madwerrencies', if 
AF any ſuch occur intheſe Papers." 
= If the Inquiry bath not attained 


Iz its full complement and perfeStion in 
7 'hbeſe Papers,. yer the- Antbor bath 
o | obtained by End therein , namely, to 
q give hints and occaſions t0-Ingenions 


pers 


| The Publiſher Fe. 
per oo ous to make farther and better 


Diſcoveries, and to reGifie (if there 
be-occaſion ) the miſtakes of theſe or 
other mens Solutions ; and. to: give 
a little warning to men'of \Wit and | 
Parts, vot to be too haſty or poſitive 
in exterminating the . Ariſtotelian 
Philoſophy , and entertaining. new 
hypotheſes, ';i] they bawe fully and 
dy akimed* and well looked 
about them. The: Autbor' s Name is 
wot prefixed, for it would be of ſmall 
advantage or uſe + and he us thereby 
the fitter to bear the correfion of bis 
Errors, and to retra& them with 
more caf, e, and leſs obſervation, if a- 
ny | ſach ſhall. occur. to bis. diſcovery or 
natice; and therefore bath left the 
Book it ſelf; and the matters therein 
delivered, to bear their own burthen, | 
end to ftand or fall: as they deſerve; 
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z Dbſervations touching the 
o Airget in, the Mercury will ſubſide 
in the Tube to the height of 29 Inches, 
and half an inch, or near thereabout , 
but infallibly between 27 and 3o Inches, | 
| leaving the reſidue of the upper end of 
the Tube emptied of the Mercury. - 
| This Experimenr, and the ſolution of : } 
4t; hathexerciſed the Tryals and Wits, | 
| 


and Invention of very many excellent 
Perſons, ſuch as were Helmont, Gaſſen- 
| aus, Kircherus,' Shottus , Dr. Carleton, 
| Mr. Hobbs, Mr. Sinclere, Monſieur Pec- 
| quett , Monſieur Paſcall , Magnans , 
Mr. Boyle, Linus, Hoxeratus, Fabri, and 
i divers others ; who though men. of 
great Learning and Induſtry, have run 
into ſeveral Parties, and given Soluti- 
ons , and raiſed Concluſions from it, 
extreamly contradictory the one tothe X 
other. 6 
And although this feems but a very 
trifling and ludicrous Experiment, yet 
almoſt all diffenting Parties have made 
L | 1t to ſuffragate to their ſeveral precon- 
if [1 | cerned Sentiments, and Per{walſions, 
and that in Philoſophical Points of as 
great moment and importance per- 
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chance as moſt be to be found in na- 
tural Inquiries. Some from hence con- 
firm themſelves in their Perſwaſion, 
that there are both interſperſed and 
# coacervated Vacuities or Spaces, empty 
2 of any corporeal ſubſtance in lhe Uni- 
' ] verſe; others again as confidently con- 
-} cluding the untruth of that Opinion, 
1 and that from the ſame Experiment. 
{1 Others again from hence confirming 
themſelves in the Carreſiaz ſuppoliti- 
3 on of his Tr/4 Prixcipia, and eſpecially 
7 of that Materia Subtils, which cannot 
2 be excluded from pervading the moſt 
& contumacious and ſolid body : Others 
attributing the ſame Power to the more 
ſubtil parts of the aerial confiſtence ;_ 
ſome gi hence concluding an actual 
preſſure and gravitation of the Air up- 
on all ſubjected bodies, and that there- 
by the Mercury is ſuſteined by way of 
Preflure,and Trufion,and Counterpoys, 
and have. ſubſtituted thereupon as an 
undoubted Hypotheſis, a world of admi- 
; rable conſequences in natural appea- 
+ Fances, notonly in the greater World, 
but allo in the leſſer World the humane 
B 2 _ ſtrucure. 
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4 Ddbſervations touching the 

ſtructure. Others again have hereupon 
maintained their opinion of Attraction 
as the neceſſary efte& of Tenſion, and 
reſolve this ſutpenſion of the Mercury 
unto the force of attraction and {ution, 
occaſioned by thar Catholick Law of 
Nature for prefervation of the conti- 
nuity of the Univerſe, and all its parts, 


_ and the Fuga Vacui, and arenoway fatil(- 


fied with that confidence that decryes 


From this diverſity of Judgments of 
Learned men, we may learn, firſt, how 
little it 15 1n natural Effte&s that we re- 
ally and truly know and underſtand, 
when fo trivial an Experiment that we 
have ſo cafe an accels unto, and handle 
with our hands, and perceive by our 
ſight its motion, which yet ſogravels,or 
at leaſt divides men of great Parts, Judg- 
ment, Learning and Experience. 2, 
How {trangely partial men are to thofe 


Sentiments that they have once enter- 


tained, and perchance taken much pains 
to mould and faſhion, or have even 
publickly engaged unto or for, whereby 
zt comes to pals that men are not = 

| INg 


Twricelian Experiment, 5 
ling impartially to conlider what 
makes againſt their opinion, and 
frame a thouſand imaginations to evade 


| theſtreogthof the oppoſite reaſons, and 


to conſtrue all appearances ( as melan- 


' cholick perſons do the ſound of Bells) 


'! to (peak what they fancy ; And poſſi- 
| bly all the oppoſite Opinators in this 
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buſineſs are under the like partiality and 
unindifferency. 

There is a great odds between a Mat- 
ter propounded only as an Hypotheſis , 
and propounded as a real truth. In the 
former there 1s nothing more required 
than a true anderfiaridicy of the Phe- 
memena , and a ready Wit to contrive 
ſome Model, and to dreſs x; up fo hand- 
ſomly, that it may anſwer the Phemo- 
mens, and to fit up ſuch expedients as 
may meet with and {top the Leaks that 
otherwiſe would happen in the Hypo- 
theſts: And ſuch a man tells us not 
ſo much what the truth of Nature 
5, as What he thinks he could have 
made it, if he had had the handling 
of it; {ſuch may be the Syſtemes of 
"r olomy » Copernicus, and Tycho Brahe., 

B-2 which 


6 Obſervations touching the 
which cannot be poſſibly all - true, 

though poſſibly they may be all falſe. 
And y yet every of them is ſo fitted and 
accommodated by the Wit, Invention , 


| and Induſtry of the Authors, that they - 


ſolve the Phenomena very near equally : 

And thus if Iremember aright des Cartes 
fairly propounds his tr:4 Principia's, and 
ſome other parts of his New Philoſo- 
phy. 

; But to propound a thing as really a 
truth in Nature, is another kind of bu- 
ſineſs, and requires not ſo much a dex- 
trous Invention , but an impartial in- 
fpection into the things themſelves, and 
examination how all things ſtand one 
with another, as we truely find them , 
and not as we mind to make them: 
For the Laws of Nature are ſtable, and 
ſetled, and regular,and not like the Laws 
of Men, or the faſhions of our Cloaths, 
mutable, according to new Modes , or 
devices of Fancy. 

|Therefore the bare acoommodation 


of| Hypotheſes to the Solution of the 


moſt obvious Phezomena is not always 
the meaſure of its truth, for that may 


Torricellian Experiment, 7 


be but the product of Invention and 


Wit. For it is apparent , that though 
it is impoſſible that all the varying So- 
Iutions of this trifling Experiment can 
be all true; yet they are all ſo dreſſed and - 
pieced up, that they .do ſolve the moſt 
obvious Phenomena 1n this Experiment, 
well near equally each with other. 

But on the other ſide, if any Phene- 


mena happencleerly either in this or any 


other inſtance, that do cro(s and thwart 
that which is taken up as a neceſſary 


poſtulatum in. any of theſe Solutions ; 


it isif not an undeniable, yet a great 
and poſſibly a clear demonſtration, that 
the Hypotheſis its ſelf is falſe, and ill 
Founded, eſpecially if it be the great 
Baſis upon which ſuch Hypothelis is 
bottomed and built, — 
— Andif the foundation of a Hypothe- 
{is, or the general poſtwlatym upon which 
It 15 bottomed, be falſe, or only imagi- 
ny although the Inferences and Con- 
cluſions-made upon ſuch a - Baſis be de- 
duced with all the fineneſs and ſubtilty 
1maginable,and ſuch(as were the poſtula- 
tim 1t {elf true,upon whichthey are bot- 
B & tomed 
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8 Obſervations touching the 
tomed) would be as neceſlary. and 
conſequential, as the Demonſtrati- 
ons of Exclide, yet the whole fabrique 
will fail when it comes totryal, Jar? 
come like the Aſtrological Predichions 
Calculated with Art enough upon a 
falſe Ephemerides, S200: 

I that come after the Labours and 
Scrutinies of ſo many Excellent Men 
that have gone before me upon this 
Subject, cannot promile my lelf or others 
that I ſhall ſay much in this Matter that 
hath not been {aid before ; and the ne- 
ceflity of a free Diſcourſe requires that 
I ſhould take in ſomewhatof other mens 
Labours. But I ſhall avoid, as much as 
I can, the.imputation of a, Plagiary, by 
mentioning the Authors as I have oc- 
calion : But yet, though ſomewhat that 
I ſhall fay hath been ſaid before-, eſpeci- 
ally by Linus, and Fabri, yet ſomewhat 
will be new, although the moſt I 
ſhall do herein will be to make the Me- 
thod and manner of Explication of it 
25 much my own as I can, which I ſhall 
do in this order. — 
Firſt, 1 ſhall explain ſome Termes 

[2 which 


Tarrice lia Erpermment. 9 
# which I ſhall haveoccaſionts uſe, that 
Z fol may writeintelligibly according to 

4 tharſenſe I gave my words; though it. 
may be poflibly -not- according to the 
> ſenſe wherein others have uſed them. 

} Secondly, as preliminary to- what I 
| ſhall ſay touching this Experiment, I 


| 7 ſhall et down ſome Statical Obſervati- 


5 ons, that may be uſeful ro me upon 
F this inquiry , not thatT ſhall ingage my 
M7 lf :in the whole Theory of  Starical 
£7 Principles and concluſtons ;' this hath 
373 beendone already by thoſe worthy Per- 


'7 ons that have ex profeſs handled: this 
3} SubjeR, as Archimedes, Steving, Mr. Boy, 
'3 and others; but only ſhall gleam up 


'3 ſome general Obſervations therein ne- 
3 ceſlary to this inquiry. -” 
3 Thirdly, ITſhall ſet down what it 15 
3 not, that may be ſuppoſed in the ſpace 
3 derelicted by the Mercury, namely, it 15 
not Nothing, nor Ayre, nor ther, nor 
any Body that comes from without. 
Fourthly, I ſhall ſet down what I 
think it is that poſſefſeth the place de- 
relit by the Mercury. 
Fiehly, I ſhall ſet down what I think 


I 


10 Oblervations touching the 
| 15not the cauſe that ſuſpends the Cylin- ; 
\der of Mercury , in the Tube to that 


Altitude of 29 Inches, or thereabouts ; 
namely, not the Gravitation or preſſure 7 


{tricity. 

' Sixth, I ſhall ſet down. what I think * 
15 the cauſe, that ſuſpends the column of | } 
Mercury from ſubſiding in the Tube be- | 
lowTweaty nine Inches,or thereaboutrs. }} 
| Seventhly, I ihall ſet down thoſe ob- #3 
jedtions, that ſeem of the greateſt force i 
againſt the laſt ſuppoſition. 0 


% 
$i 


| Eighthly, I ſhall take a particular ex- | 


common Pumps. 


can obſervein the enſuing Chapters. 


of the impending Ayr, nor its Ela- 


A 


vo, 


Marbles, and the 4 agdeburgh Hemi- 7 


amination of ſome other Experiments, ” 
as touching the coheſion of Poliſhed 7 


ſphere, and the riſing of Water. the 


| And this Order I ſhall as near as I A 


boy bi 4 
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k { T'Irſ, I ſhall obſerve the difference 
ff £ berween the PEO or 1intrin- 
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Torricellian Experiment, II 
CH AP. II. 


7 The Explication of ſome Terms , that may 
3 - be of uſe inthe followtn7 Inquiry. 


Lg 


fique Weight of a heavy Body, and the 
extrinſique Weight or pordws mots. 

- For inſtance,:a pound of Mercury, 
and a hundred pound of Mercury, have 


"4 the ſame intrinſaque Weight , but yet 


not 'the ſame extrinſique Weight: A 


»\,# poundof Water and a pound of. Mer- 


cury have the ſame extrinſique Weight, 
for each quantity weighs but a pound , 

| Gu not the ſame intrinſique 
Weight, for quantity for quantity, Mer- 


cury 15 heavier then Water. 
Thoſe Bodies are ſaid to have the 
lame ſpecifical or intrinſique Weight , 
when the ſame bulk or quantity coun- 
terpoiſeth equally the other ; and thoſe 
Bodies are {aid to differ in intrinſique 
Weight, where a greater quantity of 
the one 15 required to EGU x 
G1S 
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fique or ſpecificalGravity of an equal ex- '* 


| 


| 


112 DObſervationscouching the 


| 
Jefs ery of the other ; as for in- 1 
ſtance, a Cylinder of Mercury, of an 
Inchlong, and half an Inch Diameter, 'R 
counterpoiſeth a Cylinder of Water of * 
the ſame Diameter and 13 Inches 4 or | 
14 Inches long, or thereabouts. But 4 
although a Body ſpecifically or intrin- 
lically ltghter than another, may in '} 
ſome caſes have the advantage in. point |} 
of ſpeed in motzon of \ Body of equal 2} 
extrinſical Weight, becauſe rt takes up 7 
leſs room, and fo meets with leſs ay 2 I 
ſtance in the mediwm, yet upon the ? 
Scale they equally. counterpoue : each 4 

| But again, there is this difference be- |: 
tween them ; a Body of a greater intfin- |? 


trinſiqueWeight, with a Body of leſs un- ? 
trinſique weight,wilhſometimes equally 
preſs upon a Fluid Body, upon its Super- 
ficies, but will preſs more than the ligh- 
ter, when both have the advantage to 
get below the Superficies ; for inftance, _ 
|Takea pound of Lead, and a pound, | 
of Wood, whether lighter or heavier | 
than a quantity of Water equal to . , | 
= ay 


Torricelian Experiment, I3 
Wlay them each upon 'a peece of Cork 
n- Yrhat will ſupport them 1n the Water ; 
I nd of Lead, and the pound of | 
A Corkewill both ſwim upon the Water. 
” Burif the Cork be taken away , the 
Led will fink, and the Wood wil ſwim 
$f lighter than a likequantity of Wa- 
Jrer, agd if heavier than the like quan - 
Frity it will fink, but not fo faſt as the 
| Led. I, 
3 2. There is a difference between an 
2 intrinſique Weight , and an accidental 
7 Weight, which may be various; as for 
"3 inſtance: 
7 Inreſpedt of the poſition.of the one 
+2 and the other: Water and Water are 
x both intrinſically of the ſame Weight , 
7 yet if Water be ina Tube, open at both 
. 7 ends, and be ſtopt with the Finger at the 
| 3 lowerend, and then when contiguous 
Z to the Water ina Veſlel, the lower end 
z 1t15 opened, all the Water in the Tube 
2 will fubſideto an equal Superficies with 
©: the Water in the Veſfel, becauſe its 
; higher poſition gives it an accidental 
+: . Weight more than that in the Veſſel. 
= Soagan, Ayrand Ayr havethe fame 
Weight, 


v5 
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14 Dbſervations touching the 
Weight,though it be hardly mea(urable 

| butit Ayr be comprefled as in a Wind- 
gun, it gains an accidental Gravity by 
irs Compreſſion of parts more than the 
common Ayr, 3 

| 3. There is a difference in Terms ; 
berween Gravitation, and preſſure of 
heavy Bodies, for inſtance , | A Tube 

opt at the upper end, and driven downll 
in a Veſlel of Water forcibly, the reef 
ſure of the Water upon the Ayr in the 
Tube, will contract the Ayr as much# 

_ a$itcan ({uppoſe it an Inch) and the reſt 
of the Ayr in the Tube will = 
upon the Water , becauſe it will not : 
yield more to the Water » this 1s pro- | 2 
perly Preſſure in the Ayr upon theWa-i? 
ter, and of the Water upwards upon 
the Ayr ; yet neither are properly Gra- * 
viration, though poſſibly, I may in ſome 
paſſages uſe the words promiſcuouſly. ' ; 

4. There is a difference between 
Gravitation 44 motuwm, which I call * 
ſometime ſenſible or perceptible Gra- | 
vitation, and Gravitation ad ponds , ; 

which I ſometimes call real or in{enſible, F 

or FP UYRCAL GrEVROKIOn: For inſftaace, | 


"1 


Torricellian. Experiment, I5 
Tf a cubical Veſſel of Water contain 
'Y; 65 pound weight of Water, and a piece 
of Eork __ of Oyl of two pound 
' Eweight be p aced upon the top of the 
ZW ater, it will not ſenſibly gravitate, - 
"but will be born up by the upper Su- 
Þerficies of the Water, whereunto the 
 Jower Superficies of the Cork or Oyl 
vill be contiguous, becauſe being ſpe- 
'Kifically or intrinſecally lighter than 
FW ater, it is ſuſtained by ity and' makes 
4. no motion in the ſubjected Water. 
a8 (Fe. 1.) But yet it 1s plain that in 
© Weoncretion with the water, the whole 
*Fweighs 58 pound, whereas before the 
;Fwater alone weighed but'56 pound , ſo 
that here 1s a gravitation ad poxdzs ad- 


v&ded hereunto 12 concreto to the water. 


_ *BBut let us ſuppoſe that the Veſſel 4, 3, 
. RC, D, be filled with water unto the fſu- 
_ *Fperhicies C, D, and thetube ZE, open at 
| oth ends be immerſed into the water, 
| Sand then a & ana of oy|,that 1s lighter 
' ones than water, be poured upon 

*the ſuperficies of the water; this will 
| raiſe the water into the tube E, above 

F the common ſuperficies of the wa, p.. 


£9 


s 


[16 DNblervation$ touching the 
fachla proportian of heightin the Thiibe 
\as will cauntervail the weight of alike 
|Cylinder.of. O —_ which will be ſons 
[what near tothe ſuperficies' of the 


becauſe the water at 6G, is not .eq 


\prefſed with the reft of the ſupertia 
of the water by the incumbent Qyl.: 
[The difparity of the prefture cauſing) : 
[motion or pena * x _—_ in the! : 

t not equally preſſed , fo it is gr4/\ 
ors ad Ros, = not imply ad $a on 
aus, So if.wpon a veſſel of water t - | 
be placed. a Body ſpecifically heayier| 
than water, but not exa&tly Commen- 
ſurate to its ſuperficies , here is pravs 
ratio 4d motwm, as well as ad pondus , fol 

_ the body ſinking into the water mul 
needs raiſe up as much water as the 
fs ace it ſelf rakes in ſubliding into the | 
\efſel of water. | f 
| And upon the ſame accouat it is, | is 
rhe fubfiding body be a Fluid, as «#er:} 
cory, 1t will by ſinking into the wat wh 
drive up as much water as the room it® 
takes, and ſo make the ſuperficies high- 
er ; fo that an unequal preſſare of any| a 
Fluid maſt RIEL make a motion 

upwards 


Ti ornicelian@ ryeriment, . 27 


7 ” 


upwards. of the parts of it, and thereb 


# * 3 # 


ibe 


- 


raiſe the ſuperficies by ſo. much in bulk 
of water 45 will countervail the room 


© that che immerſed body takes up in the 
” water. And this/and the like I call 


; 


GE 


yl © ſenſible gravitation, or gravitation ad 
ee OTE TE ney 
= 3 5. Thereis a difference between Por- 
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ral þ 4«,and 2orexria,and this 1s well enough 
'F evidenced in the inſtance of the Oy] 
lf and Water:above giyen : The oyl grar 
cr vitates..upon all: the ſuperficics: of the 
ng water, except that ſubjefted to the Orl- 
48 fice of the Tube E there is the poudws of 
sf che oyl and the waterdriving up, and 
68 {uſtaining the water +90 the Tube; to 
+l that height that equyponderates a. like 

J column of oyl there is. the Potentza. 
RY _ Mr. 5:aclere andothers;/phat contend © 
iy for the Solution of the Torricelan Ex- 
a p<riment by the Gravitation, of. ;the 
8 Ayr, apply this difference unto two-1n- 


Bo 


if Gy | {tances > which poſſibly in the event 
,. 7 of ther Examination will appear 
7 otherwiſe ; namely ; 1. That the Ayr 


/ equally preſhng the. reſtagnated Mer- 


i <vry 10 all places thereot , but_ that 
| QC: | "uae 


| 

13 DSDblervations touching the 
which is dire&ly under the column of | 
the ſuſpended Mercury, and thereby * 
Equiponderating a column of Mercury 
yin i of 29 Inches and no more, keeps *. 
it ſuſpended at that height by the Equi- | 
Ei of both, there 15 the Gravita- 
tion of the column of Mercury,which is ; - 
the pods, and the Impending column : ! 
of Ayr, whichis the potentia ſuſtinens , | ; 
that Counterpoyſeth that ponds. I!!! 
ſhall have occaſion to uſe this difference * 
of pond and potentia, in relation to this 
Experiment alſo, butin a different way, 


g 


2. Theother inftance, to which he ap- * 


> 
: 
Ms - | 
Fl 
Co 


plies this -difference , is in all Fluids, | } 


three, or four Foot of Water , or more, 
ſubjacent to the lower Baſe of the Body, 7 
The upper column of Water is ſuppe _} 
ſed to prefs downwards, per modum pon- | 
deris, upon the upper Superficies of the _ 
Body, and the lower column of Water, 
contiguous to the lower Superficies of |} 
he Body, is ſuppoſed to preſs upwards, |] 
FT 
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f f,-r modum potentie. And he ſuppoſeth 
/ ® that the prefſure of the potentia up- 
Y #* wards, is alwaycs equal to the preſſing 
S of thepondus downward : This 15 a ſup- 
- «poſition fitted priveipetly for the ac- 
 commodating of the Solution of the 
:*Cohefion of Poliſhed Marbles , by the 
1 ravitation and potentta of the Ayr 5 
| preſſing upwards and downwards , and 
ome other inſtances, whereunto 
the ſingle Gravitation of Ayr down- 
wards will not be ſufficient : The proof 
"whereof will be conſidered hereafter. 

3 6. Thereisa difference between the 
Freſiſtence or Renitence of 'a Fluid, and 
the Gravitation or preſſure thereof: It 
a man ſtrikes forcibly with the flat of 
"Zhis hand upon the Superficies of the 
W arer, he ſhall find near as much pain 
as if he ſtruck upon a Board, although 
#the Water doth nor counter-move the 
- hand, but receives and reſiſts its ſudden 
” Yorce, the like occurs frequently in 
& Ayr: The fierce ſtriking of a wand 
through ir, bends the wand , and the 
& flerce Colliſian of the Buller againſt it, - 
15 not without a refiſtence of the Ayr, 
.- C 1 though 


; 


20 | Dbſervations touching the 
though too weak to encounter it. 

And this Renitence or reſiſtence , 
without any counter-motion at all by 
the Water, 15: that which makes the 
Motion of the ſame heavy Body 
through the Water conſiderably {lower 


than through the Ayr; and the ſame 


Weight of Led or ron, or other heavy 
Body in Water, to weigh leis upon the 
Scale, than when it 1s 1n Ayr , the re- 
tardation of its Motion, and the cor- 
rection of 1ts weight, being the ſame 
effect of the ſame Cauſe; namely, the 
reſiſtence of the Water, greater than 
in the Ayr, without relation to any 
counter-morion, or counter-preſſure in 


the Water it ſelf. 


7, There is a difference between 


Rarefaction and Tention, and between 
Condenſation and Compreſſion,though 
the effects be much alike in both. 
Rarefaction, (for inſtance, of the 
Ayr) is the Extention of its parts, 
commonly by heat, or what 1s equivo- 


Tent; the fiery Partacles that it receives , 


whether from the Sun, the #zher, or 


common fire,or otherCalefactive nature. 
| Ten- 
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Tenſion, is when the parts of the Ayr 
are diſtended by - virtue of ſome force 
or power that layes hold of its Ex- 
'  tremes, asa Lute-{tring is under a Ten- 
Þ ſion toa greaterlength, by a conſidera- 
ble weight appended to it, only it hath 
this difterence,aLute-ſtring or the like,is 
not capable of Tenſion in length, bur it 
muſt have a contraction in thickneſs, 
but Ayr as it hath a motion every way, 
ſoit 15 capable of . Tenlion every way. 
Theeffeds aſwel of Tenſion as Rare- 
faction , are theſe, viz. the ſame ſub- 
ſtance holds thereby a greater and more 
extended ſpace. 2. The Body , thus 
either by heat or force, Rarefied or 
: Tenſed beyondits true natural ſize and 
\ ftaple, hath a Motion of reſtitution, na- 
rurally contracting it ſelf} and preſſing 
inward, 3. The Body thus contra- 
cting it ſelf, by the Catholick Law of 
Nature, to preſerve the continuity of 
the World, layes hold upon the Bodies 
, Pextadjacent, and conterminous to it , 
 andasmuchasitcandraws it inward. ' 
A . Again, Condenſation and Compreſ- 
2? * hon differ in this, that the former is 
: C3 commonly 


| 

i , 
j 
d 
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22 Obſervations touching the 
commonly made by the Conſtipation 
of /Cold, the latter, by any other for- 
cible preſſure, as in Wind-guns, Aoli- 
piles, and the like. | 

They. both agree in their effects. 
x. That the Ayr Condenſed or Com- 
preſſed, takes up leſs room or ſpace,than 
1ts natural and due ſize. 2. That rhey 
haveeach a Motion of reſtitution,by ex- 
panding itſelf to its juſt ſize. 

[And this Elatory or Spring, I allow 


tothe Ayr ; namely, of retraction, and | 
expanſion, when put qut-of its natural '*? 


ſize or ſtaple: But the imaginary pro- 
digious Spring, attributed to the com- 


mon Ayr, as its natural tendency, I take + 


t9 be only invention. 


' It is hardto ſay to what proportion * 
Ayr may be Rarehed or Fealed , ſome . ? 


think to above 7a times its common ex- 
tenſion, orto what degree it may. be 
Gondenſed or Rarefted ; ſome think t0 
{even, nine, or ten times, leſs then 1ts 
ordinary conſiſtences, or more: Qu 


ide apud Morlen in prewmaticis, et aliis, 


| 8, There 1s a difference between the is 
common Grayitation of a Fluid of - 
| | any 
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any kind, as it 1Sa heavy Body, and the 

appropriate. Gravitation of it as it is 
a Eluid Body : In reſpe& of the former , 


| it dothas all heavy Bodies, preſs per- 


pendicularly downward towards the 
Centre z But as it is a Fluid Body, ir 
hath an appropriate Gravitation of its 
own, whereby it corrects and allayes 


inſomeſort, its common Gravitation : 


For inſtance, Water 1n its own conſ\- 


fiency, bathe lateral Motion, a Motion 
OC 


per aeclize, an Horiſontal Motion , 
within Fog compa of its own Super- 
ficies, yea, and a-Vertical Motion up- 
ward, within the compals of its own 
Superficies : Asif a Tube full of Ayr, 
ſtopt below, be immerſed into Water , 
ji then unſftopped; the Water will 
heave as freely upward as it would 
otherwiſe downward, till it attain its 
own comman level or Superficies; and 
ſutable to its Motion is its Gravitation, 
which is nothing elſe but zzotws, or cona- 
tus ad motum, | 
And beſides this appropriate Gravi- 
tation of Fluids, there 1s a certain pro- 
per and connatural Texture in Fluids , 
G4 | ans 


ind eſpecially#n Ayr, wheteby- the ſub- 
jected parts do li go , and fiold up 
conſiderably the Superior parts from 


any conſiderable Gravitation ,” ſo that 
no Body, or portion of ſpace lefs than 
the whole Baſe of the whole Fluid 15 
conſiderably prefled upon' by: ary fuch 
imaginary Column Comimenſiirated to 
the Baſe of the ſubjected Plutd, as hath 
been elſewhere obſerved;, and: will be 
further Jiluſtrated in 'fotne':of the 
following Chaprers. on N 
9. There 1s a common and allowable 
difference beween the pure Ayr , ſuch 
as may be m the upper Region, and 
that which is now commonly called 
the Atmoſphere. The former is fo 
pure agd ſubtil, that the' greateſt pre- 
tenders to the Ayrs Gravitatiort that” I 


9 Obſervations touching-the | 


have ſeen, do-not take upon them to 


to determin, that it hath any Weight. 
The Atmoſphere, -is that portion of 
the Ayr that 15 the common receptacle 
of Vapours, and the Efiwvia 'of the 
Earth and Water, wheteby* it 15 leſs 
{ubtil than the pure Ayr. f © © 
Though ſome, out of the Mr 
FL they 


" Torricellial Experiment i- Bs 
they have of their attaining the juſt pro- 
portion of weight between Water and 
Ayr, and the juſt proportion of weight 


berweeti'Mercury and Water, and upon 


the high confidence/they have: of the 
juſt Equipowdinms between 29 Inches + of 
Mercury.and a Column of Armoſphere 
of -thefare thickneſs with the Column 
of Mercury, have undertaken,to define 
the juſt height of the Atmoſphere , ſome 
determining it to be juſt 7000 Fathorns; 
ſome Miles, yet: the Doors much 
differ among ' thertiſelves in their ac- 
count; fometelling us, they take it 'to 
be :22- Miles high, others 50:, others 
5 above Fog, [AG nd 
> ' And there "fhult needs be an excce- 
2 ding-incertainty1jn this way of Com- 
2 puting i. For firft, Though the juſt 
3 proportion of '-weight . berween the 
-3 Quickſilver and Water is eaſily and<cer- 
2 tainly-diſcovertd to be truly as Mer ſen- 
; z«,and others; have accounted it , vis, 
* thatone Cubick Inch of Mercury will 
_* Juſtcounterpoiſe 13 Cubick Inches and 
7 > of. Water, yet--the proportion of 
3 velght that Ayr bears to Watet , ow it 
2 haye 
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have any real weight at all,) is not to be 
exactly Sora was. ; whatſoever Expe- 
riments have. been made therepf. b 
AMerſennus and others; the former tel- 
ling us, that the weight of . Water to 
» r, is as one to about 1300; the 
rs telling us 1t 15 as one to 1000, 
or at leaſt ſome ſmall. proportion les. 
2. Admit the proportzon were juſtly 
known, yet thole that take their mea- 
ſure of 7 4 height of the Atmoſphere, -:: 
or Gravitatin ng Ayr, (if any PR be) fu 
by the ſuppoſed Equpondiun between 
29 Inches 4 of the ſuſpended Mercury , '7 
and 2 Column of Ayr commenſurate - - 
in thickneſs to ſuch a Mercurial Co- 
luma, have bottomed. themſelves , as I 4 


think, upon a falſe Foundation. 3. But | 


if it were true, as they. would have i it, #l 
yet even upon their own principles , it 2 
15 extremely miſtaken and conyingd+« » 


by their own ſuppoſitions and Exper. | 4 
ments, as ſhall-bg obſeryed in the enſu- * 
ing Chapters. 
And thus far to render my ſelf _intell> 
fas, in my expreſſions in the Turure 4 
HqQUIY. ; 
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T ſhall only add ſome Matters that 
will be uſeful as to the point of Calcu- 
lation. Re Lo Bos 
The weight oF:Water. is various, 
according to ſeveral Places; Stewin 
cells us, that in ſome parts of Holland, a 
Cubique Foot of Water weighs 63 
ſs - as I remember, Mr. Sizclere 
Computes it to 56 pound, and conſe- 
ſequently, a Cube of Water 6 Inches 
ſquare, weighs'7 pounds; and I have 
by tryal found, that it weighs 7 pounds 
wanting two Ounces z but the Stan- 
dard of 56 pound and 7 pound, ordina- 
rily {utes the proportion of weight of 
thoſe two Bodies: Upontryal, I have 
found the proportion very little diffe- 
ring, viz, aCubeof 6 Inches ſquare of 
Water to weigh7 pound wanting two 
Ounces , and conſequently. a Cu- 
bical. Foot ' to. weigh 55: pound 4 
Quaces. G | | 
Thereadieſt way to avoid Fractions 
and the long proceſs of Arithmetical 
Calculations, is by immerſing any re- 
I or 0ther Solid Body into a Veſſel 
ull of Water, and to fave that which 
15 
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28 Mblerbakionstouching the 
1s 1impelled.over by the immerſion of the 
Solid Body, to diſcover the proportion 
of weight between ſuch a Solid, and a 
Fluid of the. ſame Moles or Dimenſi- 
ONS : WR a | 
| The meaſure of a Cubique or Square 
Body , is by Multiplying the one fide 
into the other, to find/ the Area: of In- 
ches; and by Multiplying the Area by 
the meaſure of Inches in profundity. 

' The meaſure/ of a- Cylinder 1s by 
multiplying half. the Diameter into 
half the C1 
the Area, and Multiplying the Area (of 
Inches) into the number of Inches , in 


the depth of the Cylinder: I mention - 


theſe Figures, becauſe: the: moſt ordina- 
ry and uſeful in Hydroftatiques. 


| Mercury 1s thirteen times and an 


half and ſomewhat. more heavier than 
the like quantity of Water, as TI have 
found upon tryal : If it be taken four: 
teen times heavier, it will not be much 
ont of the way, and avoids Fractions. 


And therefore upon that computation, _ 
if A. Cube of ſix Inches Square of 27 
Water weighs ſeven pound, a like 7 


umference,, which yields 


Cube 


de 
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Cube of Mercury will weigh 98 pound 
Averdupoile. — | 

The often uſe of Merchry even in 
the Torrice/lian Experiment , but eſpe- 
cially, where there is.occaſion of 
quent Superfuſion or Infuſion of Wa- 
xer in the operation, wall. certainly 
2; muchalter its Texture , Weight , and 
3 Uſe, asI have Experimentally found. 
3 Tr is a matter of great difficulty to 
2 avoid the immifſion of Ayr in the 
3 Torricellian Experiment , which- will 
.Z muchdilorder the operations. 
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Concerning the Gravitation of Bodyes ; 

andfof, 

Fluids, in relation to Fluids of the ſame 

tind and confiſtence: And therein alſo, 
firſt of the Gravitation of Water upon 
Water, | | 


- LL heavy —_ have a Phyſical 
Gravitation belonging to them , 
as the natural effe&t of that Gravity; 
for Gravitation 1s either Motion, or 
conatis ad motum , which is the natural 
effect or action of Gravity, 


continued Homogeneal heavy Bodies 
participate of the ſame common Gra- 
vity, that is common to the whole 


, Concerning the Gravitation of 


And yet although the parts of all 


2 
_— 
4 


continuum, Thoſe parts are impeded - 


in their actual or ſenſible Gravitation 
one upon another , by the ſupport that 
each inferiour part gives to the ſupert- 


our parts , as the upper parts of a Cube ! 


of Lead do not actually Gravitate _—_ 
| he 
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'Torricellian Experiment. - 31 
the inferior parts, becauſe the upper are 
Mechanically impeded by the lower , 
from their acual' Gravitation upon 
them, yet every Atom thereof con- 
tributes to the Gravitation of the 


whole upon the Scale. 


” But if the Solid Body be not all cf 


the ſame conſiſtence, but the lower are 


2} of alighter or more laxe Texture, or 
3 conſiſtence than the Upper , there the 
3 upperparts will not on 
4 really, but Mechanically and ſenſibly 
W Gravitate upon the lower , accord 
2 to the meaſure of their exceſs of weight 
Z andſvlidity above the lower, as if the 
F vn part of a concrete Cube conſiſts 
_ 7 inprocelsof time, at leſt the upper wall 
2 crumble away and decay the lower , 
'Þ by their more prevalent Gravitation , 


Phyſically and 


Lead, and the lower parts of Clay, 


23 and the impority of the reſiſtence aad 
* ſuſtentationof the lower. 

= Touchingthe Gravitation of Fluids 
; Upon Fluids, of the ſame kind and con- 


+ liſtence, Iſhallpremiſe ſomething ; and 


firſt, concerning the Gravitation of 


73 Water upon Water, and then of Ayr - 


7 ng 
<{:Ith :Clear.s;! that. the; upper 
parts. \bt .' Watet. do- not - wy: or 
ienfibly;: Gravitago ar i mw n: the 
lower parts of Watgr ;. The begs tndeell 
Gravitate ad poridus and Phyſically upon 
the lower, ſo as to make the whole hea- | : 
vier, but they dortiot; :Gravitats 4d : 
tw; or” ſeaſibly!:,-Hbat which: pet: | 
fwades me hereunto :is Reaſan; ind Et : 
pwn nts or Obſervation. *: if 65097) F 
 (Fig.2;)ForReaton; alledacabarif tl : 
upper parts, ſuppoſe the Cuhe;of Wa 
rer.C ſhould Gravitate ſenſibly upon D, 
Ind canſequendyuponE , in o. Vell! 
of Water<A RA, 3t mult; either be by 
diſplacing of 2D andE from their politi- 
on, andſo C to ſublide in theplace of D, 
and after in the place of; A, or elle it| 
muſt be by Compreſling, of. D. into:a | 
ſhallower {pace.z but at ean;be:neirhet 3 
of: theſe, and therefore it cannar' ſenſt -* 
bly or ad motuns, Gravitate upon D,. and # Þ 
conſeubntly we. 
 As'to the Propoſition; ji WE: cane | - 
hot; that I know of; think of! a third; þ 
I is true; it bath -a'Gravitatian $4 gov 


tak C00 it. adds-the. a wo | 
uby 
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Cube of Water tothe common weight 
of the Water, but as to any ſenſible 
Gravitation, or Gravitation ad motum 
it is otherwile. . 


E Astothe'minor Propoſition , it con- 
"2 ſiſts of two Parts; 1. An. Excluſion 
22 of thediſplacing of .D : 2.. An Exclu- 
&# fon of its comprefſion or contraction 
7, It cannot remove D from the 


- &9 place it holds, becauſe the Cube of 


Water C is of equal weight and (olidneſs 
with that of D., and it muſt be either 
2 Body intrinſecally or at leaſt.extrinſe- 
cally heavier than D ; that muſt make 
'D giveplace to it. 5: 

If it be {ſaid that D may get out of 
either {ide,-and ſo give way to the preſ- 
$ (ureof C, that cannot be, for the Col- 
lateral or Tranſverſal Column of either 


ſlide, as ſtrongly compreſſeth D as the 


1 2 CubeC, becauſe each ſide is not only 
3 preſſing with its lateral © - Jure againſt 
+3 the ſides of D, But there impends up- 

'k# onthatlateral Column a Cube or Co- 


| .  lumn, of equal height with C. and pre(- 
WH ſeth as bard upon -; "I 
| | D 2. Again, 
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2. Again, if C ſhould aQually and 
ſenſibly Gravitate upon D., and conſe- 
quently C and D upon E, and fo C ſhould 
ſubſide, that which 1s driven up would 
pofle(s the place of C, and then that 
ſhould ſubſide again , and other ſhould 
fucceed in. its place, and ſo the oy 
mee Flea perpetual Motion , whic 
is not| only contrary to common Senſe 
and Experience, but to Reaſon alſo. 

3. Again, (which 1s but a various 
Explication of the firſt inſtance) it is 
not poſſible for a Body of equal weight 
_ (uchasC1stoD) toimpel or drive out 

of its place a Body of the ſame equal 
weight, for the reſiſtance is as ſtrong 
as the power. .that ſhould move it, 
which neceſſarily muſt givereſt ; for if 
the Cube D be driven out of its place 

unto a higher Superficies, it muſt be 
driven up by a . greater weight than it 
ſelf, otherwiſe it will never obey it, 
Bor yield toat - --; + 7 

Some therefore finding theſe diffi- 
culties, have reſorted to the ſecond part, 
namely , That the Cube D is compreſt 
into 4 ſhallower conſiſtence : But this 
cannot be neither, | Firſt , 
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Firſt, if it be compreſled down- 
wards; namely , between C and E, and 
alſo E between D and the Fund, then 
it muſt be compreſt narrower alſo, be- 
cauſe for the reaſon before given, the 
lateral preſſures againſt the ſides of D_ 
muſt be as effectual as that upon the 
upper Baſe of D;, which would make 
ſtrange work. | 
Secondly, Though the quality of 
Ayr be ſuch, as 1t may be capable of 
Compreſhon , yet Water 15 utterly 
uncapable of it ; if we.lay a weight of 
2 hundred pound upon a Veſſel of Wa- 
ter, indeed 1f 1t do not compreſs the 
whole Superficies of the Water entire- 
Iy, it will drive it up where it doth 
not preſs, bur if it ſtrictly cover the 
whole Superficies of the Water, it will 
never prels it ſhallower. 
Thirdly, It is more evident to Ex 
perience , that the lower parts of the 
Water are not preſſed by the upper : 
ror firſt, If it ſhould be ſo, a Tube of 
Water, ſuppoſe ten Foot long, filled and 
cloſely {topped at both ends, wou!'d 
break the Glas, if it lay' Horizoatally, 
| | D 2 or 
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Or if a reclined Tube were exactly fil- 
led,] yet being ſetup perpendicularly, it 
wou'd leave a vacaney , which it wall 
never do, notwithſtanding the preten- 
dedi Acceſſion of the Gravitation of 


Ayr to boot. Again ſecondly, Let any 


man try it 1n a Tube of Water of con- 


 ſiderable length, and put in a little 


burton of Wax, incloſing a peece of 
Lead to make it fink, it will ſink to 


the bottom of the Water, rather with |} 
| ſome little degrees of Acceleration, the 


lower it deſcends: which- could never 


be, if the Water were more compact 


andpreft below than above, 

As to Experiments and Obſervati- 
ons, it 1s agreed by all perions, that 
have treated of Hydroſtatiques , that 1 
know, only one excepted, - That if a 
Solid Body, ſuppoſe of Wood , of 
equal weight with the like quantity of 
Water, be placed in Water, it will reft 
in all Poſitions under the Superficies of 
the Water, which could not;poſſibly be, 
if the Water towards the bottom were 
more compreſſed than it is towards the 


gh ang : This 1s agreed by Arch:- 
 medes, 
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medes, the Maſter of Hydroſtatiques, in 
his Book , De Inſidentibus Humido ; by. 
Stevin, 1N his Hyareoſt atical Elements , 
Prop. 4. By Mr. wailis, Mr. Boy!, and 
others: 1 
__ OalyalateAuthor, in his Hydreſtat:- 
cal Theorems, tells us, that ſuch a Solid 
will emerge ſo, that its upper Superf- 
cies will be contiguous to the Superfi- 
cies of the Water; And this he con- 
cludes, not ſo much upon his Obſerva- 
tion or Experience, for ought I can 
find, as upon this very ſuppoſition, that 
the Water below is more compreſled 
than that above. 

It 1s a difficult matter to find any 
Solid by its own ſpecifical uniform 
welght, to be juſt equa\to the weight 
of a bulk of Water of an equal dimen- 
lion to it, without application of ſome 
{ubſidiary ſupplyes to equal it, which 
poſſibly may make the Experi- 
ment it ſelf uneffecual, yet upon the 
beſt tryal I could make by ſuch ſubſi- 
diary applications, I rather find ſuch 
an Equiponderating Solid rather to be 

apt to ſubſide to 'the bottom, tha n 
emerge to the top, D 3 3. 


a 
; 
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2. Again, the next Experiment 
which I ſhall mention , ſhall be thar of 
the ſame Author, in his ſeventeenth 
Experiment , wherein, if I underſtand 
him/aright, he contradicts what he had 
delivered im his fifteenth Theorem : 
viz, If a Glaſs bubble with a lonp ſtem 
rtf , heated, and then the ſtem Her- 
metically ſealed and depreſſed into the wa- 
ter, by a hers" weight of Lead, and 
the Bubble tyed with a ſtring to the Beam of 
a Ballance, with ſo much weight as might 
connterpoiſe the Bubble, thew the ſtem bre- 
ken with a Forcept, whereby the water 
entred and half” filed the Bubble , the Bub- 
ble ſubſided and required an addition of a 
farther connterporſe of 4 Drams and 38 
Grains, to rednce it to ay Equilibrium 
then: the Bubble taken out, and the water 
driven out of it, weizhed 4 Drams'and 30 
Grains: This inſtance being given by 
a W orthy Perſon, to prove, that Water | 
weighs 1n Water : But the Author, in 
anſwer thereunto, clearly evinceth, 
that|the Water in the Bubble is ſup- 
ported by ' the ſubjacent Water, and 


concludes evidently thereupon , that 
| Water 
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Water weighs not in Water. - 
3. Again, if Water ſhould ſenſibly 
Gravitate upon Water, 1t.. mult as fen- 
ſibly Gravitate upon any Body ſub- 
jeded in it, efpectally if it be at the 
Baſe or fund of the Water : - But the 
Experience of divers, of the agility of 
= of a great breadth, lying at the 
bottom of the Water , and infinite 
- more, do ſufficiently evince, that the 
weight of theſuperior parts of Water 
Gravitate notupon the inferior parts, 
with any ſenſible preſſure, for if it 
ſhould, 1t muſt of neceſſity Gravitate 
upon the1interjacent Water , lying be- 
tween the uppermoſt Cube and the Bo- 
dy; andif it ſhould doo, it muſt con- 
ſiderably Gravitate upon the ſaubjacent _ 
Body. | 
But this | Nox-gravitation of water 
upon Water, or upon ſubjected Bodies, and 
the reaſons thereof, I have elſewhere 
examined, bw 
(Fip, 3.) An excellent Perſon , in the 
frit, ſecond ; and laſt Chapters of XHy- 
droſtatical Paradoxes, hath endevoured 
to prove the actual. Gravitation of the 
” D 4; | taperior 
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ſuperior parts of Water upon the infe- 
rior, by three inſtances, vzz. If in the 
third Figure, the Veſfel 7B be filled 
with Water unto the Superficies c d, 
andithen the Tube be by ſuction filled 
with Oyl of Turpentine (a Body ligh- 
ter than ſv much Water ) be ſtopped 
nimbly at the top, whereby the Oyl 
remains ſuſpended, and then the lower 
open end be immerſed in the Veſſel of 
Water unto any depth, ſuppoſe #, 
and'then the Finger be removed from 
G, the Superficies of the Tube, the Oyl 
w1!l be kept upto ſuch a height as may 
counterpoile the like Column of Water 
in the Vellel; and if it be immerſed , 
lower, the Oyl will riſe in the Cube 
conſiderably higher, and if jt be lifted 
up higher, nearer to the Superficies of 
the Water, the Oyl will ſubſide: lower, 
and| diſcharge part of it ſelf into the 
Water, becauſe then the like Column 
of Water in the Veſſel grows ſhorter, 
and /hatha leſs counterpoiie to the Co- 
lumn of Oyl in the Tube, which he 
concludes to be a concludent evidence 
of the various degrees of Gravitation 


of 
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the Water upon the various imagi- 
wy erties thereof. The feta 
inſtance is like it , namely., That.if 
the ſame Veſſel were filled with Oyl to 
the Superficies CD, and the Tubeg filled 
three or four Inches with Water by 
ſuction , and the upper end g nimbly 
ſtopt with the Finger , and then the 
lower end Himmerled in the Oyl , the 
deeper it is immerſed , the higher the 
Superficies of the Water -1n the Tube 
er as ſuſtained , and the nearer 
it is brought to the Superficies, the 
lower it will ſubſtde, by reafon of the 
various degrees of Gravitation of the 
| Oyl 1n ſeveral imaginary Superhficies 
though at the higheſt elevation of the 
Tube of Oyl, inthe firſt inſtance, the 
Oyl, 1n reſpect of 1ts leſs Gravity than 
Water, will fit ſomewhat higher in the 
Tube than the Superficies of the Wa- 
ter; and the Water in the Tube, in the 
lecond inſtance, will ſit lower than the 
Superficies of the Oyl, becauſe excee- 
ding it, quantity for quantity in ſpeci- 
fical Gravity. 3. The third is that 
of the valye., which deeply immerſed 
11 
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in Water, the cover of the value will 
be ſuſtained by the Gravitation of the 
Water, with a conſiderable weight ap- 
pended to it. 
But it ſeems to me, that theſe Expe- | 
riments concludes nothing to this bu- 
lineſs ; but only evidence a reſiſtence 
of | the Water to that Bedy which will 
raiſe its Superficies. For it is appa- 
rent, that there 1s required a preflure, 
or force, to raiſe the Body 0 Water 
to2 higher Superficies , exceeding the 
weight of ſo much Water as 1s ſo im- 
pelled Iigher than before , or art leaſt | 
equal to'it. | 1 
Now the prefling down of the Tube 
of | Oyl into the Water, or the Tube of 
Water into the Oyl, raiſeth the Super- 
ficies of the Water or Oyl ſo much as 
the Tube 1s imprefled into the Water , 
namely, a quantity of Oyl or Water 
in the Vellel, equal to the Body impreſ- 
{ed and immerſed in it, is raiſed there- 
by; and put out of its former place , 
which it contends againft , by a Reni- 
tence reſiftence , or contrary preſſure ; 
and as the leſs of the Tube is Os 
| tne 


» V »  » 


- Diameter, and about two Inches deep, 
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the teſs Liquor-in the Veſlet is moved, 
up ; ſo the more of' that Body is im- 


| merſed, the more'1s prefſed:up, and 


conſequently , the greater ptelſure is 
made upon the Water, the lower it is. 


| immerſed ;, becauſe it takes up more 


room in the Water, and a greater: force 
is thereby exerciſed, tothe elevation-of 
a greater quantity of Water ; and that 
Water, the more it is, hath the more 
accidental weight, or rather, refiſtence, 


_ againſt that force which thus. raiſeth it 


up above its common ſuperficies, which 
before it obtained/ __ . 

And that this 1s the true 'reaſon of 
it, and not the various” Gravitations of 
the ſuperior parts upon the inferior, 
{ſeems evident by ' this one inftance, 
which becauſe it will be uſeful hereaf- 
ter, upon other occaſions, I ſhall here 
inſert more largely, though the thing 
beeommonly known, 

I filled a Tubeof Lead of ſix-Inches 
Drameter, and four Foot deep, afid cloſe 
at the bottom with Water; And took 
a Porringer of Pewter, five Inches 


and 
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and filled it with leaden-Shot, and pou- 
red Water into it, to fill up the chinks, 
and making four holes, I ſuſpended 
it witha Packthrid, like the Dith of a 
pair of. Scales, and exactly weighing | 
it, and the Shot, Thred, and Water, it 
weighed all exactly 78 Ounces, wan- 
tings of an Ounce, then ſuſpending 
the Diſh with'a Packthrid, to the end 
of the beam, T ſet it down 40 Inches 
deep into the Water, below its Super- 
ficies, and it loſt its weight, by the 
reſiſtance and craſſitude of the medium, i 
viz, the Water 9 Qunces + of its | 
weight in Ayr; and ſo weighed 68 | 
Ounces, and near about + of an Ounce, 
and juſt the ſame weight it held , when 
raiſed 15 Inches, when raiſed 28 Inches, 
though it was then within 12 Inches 
of the Juperficies, but at laſt , when | 
raiſed it 12 Inches higher, ſo that 
the , Superficies of the weight was 
equal with it, and yet. it loſt not above 
s Of! an Ounce; which I decrement, 
was, as I think, becauſe poſſibly the 
four ſtrings that ſuſtained it were not 
now under Water. 7 

| What | 
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What then is the reaſon why , when 
the Tube of Oyl or Water is ſunk 
lower, the preſſure of the Water is un- 
equal 2 and why 1n this inſtance, the * 
weight of the Diſh 1s no more charged 
with the weight of the Water, at 40 
Inches, than when juſt even with the 
Superficies of the Water : I fay it is 
not the Gravitation of. the ſuperior 
parts of the Water upon the inferior, 
tor then my weight of 5 Inches Di- 
ameter could never keep the ſame 
weight at 40 Inches depth 'of Water , 


| at 12 Inches depth, and juſt at the Su- 


perficies ; but the true reaſon 1s, becauſe 
1n the weight of the Porringer andShot, 
being the ſame bulk at 40 Inches deep , 
as at the very Superficies , drives up no 
more Water out of its place at one 


ſtation, than another ; namely , a bulk 


commenſurate to the bulk of the 
Porringer, Shot, and inchtled Water , 
which is the ſame, both at the fund of 
the Tube, and when its Superficies is 


contiguous to the Superficies of the 


Water: But in the inſtances of the 
Tube, if it were ſupprefled an Inch 
_ | Daia- 


»\j Dblervations touching the 


Diameter, when it iS immerſed an Inch 
irsporexria, Iiffs up but a PU of Water 
commenlurate to thatInch , and there- 
fore the reſiſtence,or Renytence between 
the-Tube, and the Water, is bur little; | 
but when it. is iminerſed ten Inches, 
there is ten times more Water driven 
up, and. therefore/rhe Renitence is the 
greater, and impels the Liquor included 
1n the Tube the higher 3” But this con- 
cerxns nothing the weight of Water in 
its quiet .conliftence ; -His other Expe- 

riments ,1n order to the proof of e 


Gray itation of Water upon Water , 1 
ſhall conſider 1n the fith NPR: ; 


BS S 


If 
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CHAP. IV. 


Concerning the | Gravitation of the HY 


upon CAyr, or any ſubjetied Bodies ins 
it, - | 


He Queſtion in hand concernes 
not Ayr put- out of its ordinary 
texture , but touching the free Ayr, 
wherein Men and Animals live and 


breath. | 


And now to ſtate this Queſtion a- 
right, we muſt conſider, x. What the 
Queſtion 1s not, and 2. What the Que- 
ſtionis. G 

1. The Queſtion 1s not whether Ayr 
compreſſed and thruſt together, hath a 
weight 10 it that may put it into -a con- 
liderable Gravitation upon other Ayr, 
either not compreſſed at all, or le 
compreſſed ; for 1t ſeems very proba- 
ble by the Experiments of thele Ex- 
cellent Men, <Merſenn , Shattus , Mr. 
Boyl, and others, that have ſet them- 
elves untotryals, in order to this in- 


quiry , 


a D_ 
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Ppiry chatſuch a Gravitation may And 


_ doth happen by the compreſſion of Ayr 
in &olipiles and Wind-guns, that ſuch 
Ayr may have a pretty evident prepon- 
deration to ſo much free and common 
'2, Neither 1s it the Queſtion, whe- 
ther-there may not be, or are not inter: 
ſperſions of  Vapours Effluvia, and Effiu- 
14, oriother Molecule eveniurthe itee | 
and: common: Ayr , that conſidered in 
themſelves, havea preponderation even 
to the Ayr it ſelf, for although the 
ſtrict intermingling, 1aterweaving, and 
contiguation of ſome -VYapours. and 
Effiuvia, grofler and weightyer:than the 
Ayr itſelf, may enable the Ayr to ſu: 
fain-and bearup.many.of thele groler 
Bodies, ( as Water oftentumes ſuſtains 
minute Bodies, or Gravels of: Sand fpe- 
cifically heavier than” the Water ): yet 
we every dayſce, that if theſe portions 
of interſperſed . Vapours or Effluvis, 
grow. too heavy for the Ayr. to ſuſtain 
them, they. are precipitated: out of it, 
and diſcharge themſelves : upon the 
Earth, as we ſee:in Hail, Snow, m_ 
i : 


Torricelian Experiment. 49 
and Miſts. © 3. Neither is the Queſtion, 
whether a portion of the free Ayr, ſepa- 
rated and disjoyned from all commu- 
nication with the foreign Ayr, hath any 
Gravitation or no, for it ſeems to me, 
that it mzy have, by ſuch a ſeparation an 
actual Gravitation,which ts not by rea- 
ſon that it acquires any new quality or. 
acceſſion of weight, than it had before, 
but by reaſon” of ſuch ſeparation it doth” 
Removere prohibens of 1ts aQual Gravita-: 


tion; namely, the contignation that it: 


hath with the common Ayr, into and 


with which it was in continuity , 


it was interwoven, and that little. 
inconfiderable Gravitation that wr natu- 
rally and fimply conſidered hath , is 
overmatched and broken by rhoſe inter-. 
velning Filaments: of the: reſt of the 
Ayr, with which it is in continuity, 
_ And therefore I do think, that if 
Ayr of the fame confiftence with the 
Ayrwe live in, were freely let into 2 
Bladder, which we will per ;»peſtbile 
luppoſe to be deſtitute of all weight , 
ſuch a Bladder of Ayr, thus filled , 
(though without the help. of i»flarzor,. 

E by 


( 
1 
; 
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by'our /ozges , which muſt needs carry 
with it ſome fuliginous Ingredients, ) ] 
ſay, ſuch a Bladder of Ayr would ſub- 
ſide in the ſame common Ayr out of 
which it was taken, and would Gravi- | 
tateupon the Ballance, more than the 
like quantity of free and open Ayr 
incumbent upon the other Ballance. 
Nay farther I dare adventure to ſay, 
That if wecould ſuppoſe a Tube, open 
at both ends, ſo long,, as to reach from 
the top of the Armoſphere , unto this 
Earth, ſuch an included portion of Ayr, 
ſevered from - communion with the | 
Atmoſphere, would have ſme Gravita- | 
tion more conſiderable perchance , 
Prin we have ever felt from the open 
For I do much attribute the exclu- 
ſion of all ſenſible Gravitation of the 
free Ayr, to that mutual interweaving 
of |the Filaments of Ayr one into ano- 
ther, like a vaſt Net, with ſmall Maſhes 
or tnterſtitia, filled gradually with parts 
more and more ſubtil; and this contig- 
nation ſuſtains and keeps the parts of 
it from that ſeparation, that TY 
- | TC 
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the interpoſition of a grofſer body 
would intercept: And although Wa- 
ter, in m_ of its weight and texture, 
" & be more ſubject to disjoyn from the reſt 
- 8 of its body, than Ayr is, we ſhall find 
© & inthe next Chapter ſomewhat Analo- 
'8 rothis, eyen 1n a conſiſtent Budy 
| of Water. 

4. Neither is it the Queftion , whe- 
ther even the free Ayr it ſelf may have 
ſome intrinſique Gravity , though ad- 
| mirably little and inconſiderable; for 
= it we do ſuppole the compreſſion of 
" IF divers Particles of Ayr may render that 
" I comprefled Body of Ayr ſenſibly hea- 
| vy, we may not wholly exclude thoſe 

Particles from all kind of Gravity be- 
tore compreſlion, for no weighty Body 
can ariſe from the coalition of ſuch 
parts as had no manner of Gravity 
before. 

5. Nay, yet farther, the Queſtion is 
not, whether as the free Ayr hath ſome 
FF fetrinfique Gravitation ; ſo neither is 
4 I the Queſtion, whether this free Ayr 

hath not ſome, though very inconfide- 
rable meafure of actual Gravitation ; 
E-2 it 
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it is not impoſſible but it may have 
ſome, though ſcarce perceptible to 
ſenſe, notwithſtanding all the 1nter- 
-ſpertions and mixtures of Vapours and 
' Effluvia from the Earth and Water. 

. + But the Queſtion is , whether the 
.free and common Ayr , wherein we 
live, which is commonly called. At- 
.moſphere, extending upwards about 
ſeven Miles or -more , hath any {ſenſible 
actual Gravitation upon the lower 
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-World. -2. Admit it have, whether 
any determunate portion of that Atmo- 
ſphere, as a Column or inverted Cone } 
for the purpoſe, of ſix Inches ſquare at 
the Baſe, hath any actual Gravitation 
upon theſnbjected Baſe, upon which it 
15{uppoſed to reft. . 3. Admit it hath, 
whether that- Gravitation be of any 
conſiderable ,- and of what mioment. 
| Before I come to diſcuſs the Queſtt 

ons themſelves, it will be neceſſary to 
' repeat ſomewhat that I have before 
{4;zd, touching the proportion of Gra- 
vitation, that is alloted to a. portion ot; 
tor inſtanceof ſix Inches ſquare of the 
Atmoſphere, when it pertingeth near to 
the Superticies of the Earth, A 
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A Cube of Water, fix Inches ſquare, 
contains 216 ſquare Inches, and upon 
to the exact Calculation of thoſe that have 
1B tryed it, weighs juſt ſeven Pounds, and 
nd 2 Cube of twelve Inches -{quare of 
WM Water weighs 56 Pounds. | 
hc A Cubeof Quickſilver weighs four- 
vel teen times as much as the like quantity 
t-B of Water, though Aderſemnms, and: 
ut 8 {ome others, nearer to the truth , com- 
le pute it to be thirteen and; ; but I will 
« WF make my Calculation by fourteen , to 
i avoid Fractions, WE 

The conſequence whereof will be, 
that a Cube of fix Inches ſquare of 
Mercury, will weigh 98 Pounds, which 
is fourteen times as much as the like 
Cube of Water. $37 

The conſequence whereof is, that. 
fourteen ſuch Tubes of Mercury weighs 
1372 pound. | 

In the Torricellian Experiment , the 
Mercury is ſuſtained to the height of 
29 Inches +. toavoid Fractions , let us 


reckon it 30 Inches, be the Column 


never {ſo large. : 
If the Column of Mercury be ſix 


FE. 3 Inches 
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Inches ſquare at the Baſe , then there 
will be fave ſuch (quare Cubes of  Mer- 
cury in that Column will weagh 490 
Pounds: According to the late Phi- 
> .Joſophy,, this Column: of Mercury is 
counterpoiſed. with a Column of the 
Atmoſphere of ſix Inches ſquare, and 
extending from the reſtagnant Mercu- 
ry to the upper {urface of the Atmo- 
ſphere. | OD 
{And conſequently , this Column of 
Ayr or Atmoſphere, doth aGually gre 
vitate with a weight of 490 Pounds, 
upon the reftagnant Mercury, and real- 
ly and actually weighs as much as that 
comes to, and conſequently , when'l 
hold a Trencher inmy hand of ſix In- 
ches {quare, there is incumbent upon it 
490 Pound weight of Ayr, though 
there be found a help in that caſe to 
ſupport it, by the recoyling Column of 
Ayr, commenſurate to 1t, whereof 
m itsdue place. 

- | And thus is che ſuppoſition I contend 
againſt in this paper, vzz. that 1, The 
whole Body of the Atmoſphere hath o0 
n{tderable Gravitation either upon its 

| | own 


; 
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own parts, or upon the ſubjeted Body - 
of y 21 Terreſtrial Globe, much lets 
ſuch a prodigious Gravitation as is 


here ſuppoſed. 2. If it had, yet any 


| given portion or Column of the Art- 


moſphere, hath no ſuch Gravitation. 
Touching the Gravitation 'of the 
whole Atmoſphere in general, upon the 
Terreſtrial Globe entirely 5 I ſhall nor 
ſay much, becauſe it is not capable of 
Experiment , _ my reaſon and ſenſe 
ſuggelts it tome, that it 1s neither evi- 
dent nor likely to be of fo vaſt a Gra- 
vitation as the late Philoſophers affirm. 
Firſt, I confeſs I'am none of thoſe 


| Adepts in Philoſophy, that can tell us 


how to ſolve all the effe&ts in Nature, 
without recourſe to the infinite Wul- 
dom, Power, and Goodneſs of the Glo- 
rious God , who certainly knew better 
how to frame the World, and fix 'the 
Laws of Nature, than the wileſt of 
Men or Angels. I muſt confeſs, I know 
not how to reſolve the reaſon of the 
Motion of weighty Bodjes downward 
nor why or how either the Sun holds 
his regular Motion', if the Hypotheſis 
E #4! no” 
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of Ptolemy be true, or why the Earth, 
as other Planetary Badies, folds its re-. 
gular Motion , if the Syſteme of Coper. 
ict, and Galilewr, be true, and a thou- 
fand ſuchinſtances, but1nto the primi- 
_ tive diſpoſition and ordination of the 
Moſt Wiſe , Powerful, and Soveraign 
Lord and Maker of the World , who 
hath fixed the Order and Law of Na- 
ture, by his Soveraign Fzat , with the 
moſt exact accommodation of 1t to the 
concerns of the Univerſe, and all 
the parts thereof, and with-moſ in- 
comparable Congruity. This Sove- 
raign Archite&, tar hath made all the 
parts of this Murdus aſpectabilis in Or- 
der, Weight, and Meaſure, and deſigned 
the Earth and Ayr, for the habitation 
and uſe of Men, and all other breathing 
Animals, and hkewile for Vegetables, 
hath ſo ordered and digeſted the texture 
of the Ayr, that the inferior part 1s 
more grotis than the ſuperior ,* and fit- 
ted for nouriſhment and reſpiration; 
the upper parts more {ubtil,and pure,and 
1ght, anddeſtined to other uſes , hath 
ballanced the Ayr, fo that the _ 
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light and ſubtil parts are inclinableper- 


as a ſtate and 


>{ 4 
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- Torricellian CT Dy” 


chance, more toaſcend ; and thelower 
parts gradually moreladen with Parti- 
clesof a grofler-allay , and fo poffibly 


| thereby inclinable to ſubſide; and he 


hath connected the more ſubtile, and 


-the more Feculent parts thereof.- ſo 


together, that vs hold an Equilibrian: 
re more ſerviceable 
to the ends and uſes he deſigned: for it, 


| andfor which they ſerve: ' The procee- 
ding of this Soveraign Archite& in 


the Frame of this great Building of 
the Univerſe, not being like to: the 
Archite&ure of men, who begin at the 
bottom ; but he began at the Roof,-and 


| Builded downwards, and in that pro- 


cels, ſuſpended the inferior parts of the 
World upon the ſuperior. - But this 


kind of reaſoning, I know, is not grate- 
ful to the palate of the preſent Philoſo- 


phers; I therefore proceed... _ 
Secondly, Therefore I ſay , that the 
common appearances of the. World, to 
faras they-are obvious to'our.common 
ſenſes, contradicts this immenſe, nay, or 
any conſiderable "Gravitation of: - the 
| Atmo- 
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Atmoſphere upon ſubjected Bodies ; Ir 


15 hardly conceptible, how Birds could . 


raietlemielves upon their wings , and 
keep themſelves in free Ayr, if a bur- 


} 


then perchance of above 1000 pound 
weight ſhould lie upon their Wings 
_ and Bodies; it were not poflible for 
me to breath, to walk , to ſtand upon 
my Feet, v at every time I open my 
Mouth, a Column of Ayr of three 
hundred pounds weight were preſſing 
into if, it would tare open the valves of 
my £4r/xx, and blow-up my Stomach 
and Intrals,like a Bladder, and break my 
Ribs, of gthad an admiffion; and if it 
had not. the circumjacent preſſure of 


the Ayr, would preſs me to death : | 


Thele/and the like inſtances render this 

ous Gravitation of the Ayr 
incredible to us vulgar Souls, that are 
apt to credipour ſenſes. 


But I very well know, that: theſe 


will be ſaid to be vulgar common pla- 
ces, and that they have many hand- 
ſome Solutions of theſe common diffi- 
cul ties. | 
And it is true, T very well know, 
they 
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they have colourable Solutions for 
thoſe ſenſible occurrences, as the ſup- 
poled counterpoile of” included Ayr, 
4nd of the recoyling Columns of Ayr; 
which I ſhall in due time conſider, 

Bur I do reply , that though theſe 
common inſtances perchance amount 
not £0 maT rs - _ untruth 
of the Hypotheſis, yet they do requure 
a very great and very clear evidence to 
eNCOUNtEr eVEN | 'vulgar experien- 
ces; and therefore , if any Solutions 
offred of them, are not perfectly con- 
cludent, but ſtrained, and the znftan- 
ces they give in their favour , are capa- 
ble. of any other Solution, thanthis 
which 1s {o viſibly and apparently con- 
trary to our ſenſe ; ſuch Solvtions and 
ſuch inſtances are too weak and wnpo- 
tent tobuild ſuch uncouth conclaſions 
upon. | | 

Thirdly ; Therefore I ſay, there is 
not any one 1nftance or experiment , 
that ever I yet heard of, for the evincing 
of this imaginary Gravitation of the 
tree Ayr , but is readily capable of a 
more ſutable Solution more — 

tre 
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' Elatory of the 


60 | Obſervations touching the 
fitted to the Phenomenon, and lefs in- 
cumbred with difficulties than this 
new Solution, by the Gravitation and 

/ mg I ſhall refer my 

{ſelf herein to Mr. Lizws his Tract De 1z- 
ſeperabilitate Corporum: And Honoraly 
Fabri, 1n the 6** of his late Ph:/oſophzcal 
Cinfehences , wherein all the inſtances 


given from the Magdeburg Engin, and 


the Ereliſh Ayr Pump, and particularl 
the Torriceil;an Experiment, are uſt 
ciently and much more ſatisfactory and 
naturally. ſolved , without recourſe to 


id 


this imaginary Weight or' Spring of 


Ayr. 
And there are above an hundred Ex- 
periments of this kind and nature, 
which can never by this ſolution be ex- 
plicated (without intolerable torture of 


| them). ſome inſtances whereof we ſhall 


in due time remember. 

But omitting more that may be re- 
plyed! in general to the common Gra- 
vitation of the Ayr; I ſhall more par- 
ticularly and cloſely apply my felt to 


the ſecond. 


2, | Therefore , admitting it were 


poſſible 
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Torricel;an - Experiment, 6: 
poſſible to ſuppoſe the whole Body of 
the Atmoſphere might Gravitate upon 
the Earth in general, yet no-one par- 
ticular portionof the free and common 
Ayr, impending upon any one determi- 
nate Superficies, can at all or at leaſt can 
ſenſibly or conſiderably Gravitate upon 
any determinate Baſls. | | 
And the' reaſon ſeems to me to be 
this, becauſe although we ſhould admit 
a conſiderable Gravity of a portion of 
Ayr taken, divided and ſeparated as 
one intire ſeparate Groſs Body ( as in a 
Bladder, a Glaſs Bubble, or the like) ſo 
_ thatit partakes of the common quality 
of heavy Bodies , yet thereis a peculli- 
ar preſſure or Gravitation belonging to 
this ſubtile Fluid Body, which hath its 
lines of direction every way within the 
compals of its own extream Superficies, 
whereby that : perpendicular-:Gravita- 
tion, which is: common to all:Bodies, 
15 Corrected, abated, and in a great" mea- 
ſure ſuſpended. - 2: Becaule 'irhat if 
there were no. ſuch allay given to its 
common perpendicular Gravitation, by 
Its proper Motionor Gravitation ' of. its 
17 . own; 


4 


62| Dbſervations touching the 
own, yet the Ayr being one continued 
Body, and fo interwoven and mortaiſed 
as it-were , one part in another, the 
other parts of the Ayr that are: conti- 
Papua every where to the Earth, do 
uſtain and bear it up , like the ſides of 
an Arch, from any fenlible preſſure or 
Gravitation upon any determinate or 
particular Body, that is within the com- 
pals of its ah ure ; aST have cliewhere 
inforced the Argument 1a relation to 


the Gravitation of Water upon fub- 

jected Bodies, narrower than the com- 

mon Baſe that ſupports ſuch Water. 
And although the Ayr hath an in- 


terminghng with it of Vapours' and 
Terreſtrial and Aqueous Efiavis  hea- 
vier than it ſelf ; yer they are fo inter: 
woven in the very Webb and texture 
of the Ayr, that it {ſupports many of 
them, and thoſe that are :too heavy for 
it, or much diſunitedand ſeparate from 
It, are precipitated upon the Superficies 
of the Earth , and-the Ayr diſcharged 
of them, as in Rain, Snow, Hail, tub- 
liiding Gravel Sand, ec. : 
. And although the. inſtance that'I 
; am 


Torricelian Experiiens, 63 
am now giving, 13 more proper for the 
neXxt Section, yet IT 1S wo ſome kind ſu- 
table for the explication of what I 
| intend. as, | 

Of all hands it is agreed, that the 
Water, though a Fluid Body, is, ſome 
ſay, thirteen hundted times heavier 
than the like portion of Ayr, others, 
that it is a thouſand times heavier , 
they that ſpeak leaft, fay it is above nine 
hundred times heavier than Ayr : . And 
it is obvious toany that attends it, that 
there is not the fame. ftrict Cohefion of 
| onepart of Water with another, as is 
of one part of Ayr with another, un- 
leſs divided by a more firm and flable 
Body then it ſelf : And therefore there 
is far more reaſon, that one part or 
Column of Water in its confiftency 
ſhould Gravitate upon a ſubjected Body, 
than there is, . that a Column of Ayr 
ſhould im the free and open Ayr, 
Gravitate upon a body ſubjeed:to- it , 
Andyet it will be found , that in bers 
aqua, that Gravitation that it exercaſeth 
upon a Body ſubjected to it, and capable 
Y ©! it, is not above one half fo' much. 
: {i 


4s; chew of: as A. | {ll of 
ater; divided and: ſeparated from the 
common conſiſtent. Water. |: * * : 

It is true, I had not ſo Fed Roy 
Meſſenger., tomake the Experimentin 
che |. bottom ; af; [the Sea, ' or: --20/ 
Fathom within! Water., / as. Dromo 'is; 
Poertically relatedto have done, though 
I believe he: never: made that tryal: 
But I-will-give an Account. of: what + 
havatry ed and found: | 

1 (Eig-:4)\ 1-took a Glaſs Siphan. w a 
quarter ER Inch Diameter, the Jon: 
ger-legg 3k Inches, the thorfer 8 Inches 
lang , openat bothends: : _ --- ] 

<'I fddthe ſhort legg with Mendieal 
whichoaccordingly' a5:1t'muſt, roſe to 8! 
Inches-:togb in the longer legg: ;: and; 
then Lopping the ſhortet Tkggwith-mp 
Finger to.avoid any. violent. preſfiireby! 
rhe tall of:theWAarer upbn che Mezcury; 
l.'then dilled the longer:!legg tol the 
top with Water, and ;gently remavin 

Ki erfroon.the ſhorter legg;ro avot 
to0 cho ialent an:Exfulition of the Mercury, 
I found the mon 126 -to:ſubfide in the! 


longer legs two Inches and a: nr 
© an 
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 quiy.. But theo | emptying, ee Ware 


and Mercury out of the Tube, I ag 


filled ypthe/Tu ube with bY Mal, -. s 
Inehes1a TY leggs, namely tg the WP! 
ofthe ſhoxt] 
And ily OS A glaſs. Tube, 'of a-; 
bout thres Inchegdiamerer, and 32 In-, 
long,,with th Water, I.immerled: the. 
Syphon with the- Quick-filver ;to the: 
bottom df thegreater- NNE full of Wa- 
ter. And lchough the | ___ War 
terin the great; Tube, unpend) 
the orid 7 efrhe bs Gorges wha FE 


t no! Lin an) 
nger Togo 9. 
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68 Denis dmhing the 
3s 1 could eaſily perceive through the 
Sreat Tube;' by 4 Seale of Inches, -atid 
quaieces Htr hleg of heSyphon, 

Trhentried itdoubly, vie pouring in 
ho Varkrints the longer tegg of the 
the Syphon, whereby theſubjacent Mer- 
cury- ſubſided in the longer legg two' 
Fnehes Ch ns much thereof driven out 


the ſhorter legg, and then immerſed 
the Syphon-into a glaſs-veſſel, ze Inches 
deep, filled with Water z the Mereury 
thereupon fabfided 10” the ſhort legg 
ſomewhat neer an Inch,- and no more, 
and-accordingly impelled up the Mer- 
cury and incumbent Water in the lon- | 
ger legg neer an Inch :- whereby ut ap- 
pears, that there was no Z#quipondzum 
between the pHlar of Water included 
in the Tube, and the i Imaginary pally 
of Waterirrthe open velld: 

- And th chis experiment: I-inuſt re- 
member, that the orifice: of the _—_ 
leggofthe Tube, and-rhie © | 

was 'of fortewhat- 2 bs. Fer © 
__ thefon q + 


aitegero the 7 
Warne pon? 


: 


aw - 
aots ic nt t0c0n- 
cine the ſtk fol rho fe,thar alligh an 


refſtrero an imaginary column 
one; Air of Water , with an equal 
cotamin of Air or Water that entire! 
on the Mercury , and hack 
jacentbaſcto og 
No RING be noted, thar ; 


' 10H 


c eek Av 28 Inchesof ror, the 
Mo diarterer, yer in this per, of 
the Syphon, 24 Inches of Water drew, 
down aſp Tihes of of MEbOty, 4nd Noer 7 


fed as much onrof1 bp tn 
the rexfogſtemsrobe, becauſe the Mets 
cury being i» HE ROE <apa- 


ble of: ealible preſſure by a, 


; if bork were wel bad it 
te ys coterce 1 in"an. arubgat 


rg Fo And 


gh mages an the 
Fly the fa veſle eu 
: Becauſe ny 
xd had. 
or free. Wai 


he ea al ;H 
anot cr. 2. : TL 
when in the Tube the LIRe" n- Sharps 00 
ot xr Baſe butthe Mercury, _ EY It 
_ was commenſurate, and. therefore fin- 

ply, and entirely, and. pear preſſed 
it. 


- | "But the Water inthe veſſel ad ano: } 
cher Baſe en, to. it, namely 
the bottom of the veſlel, from. which it 


ke wk 


was built like an Arch ovex. the ſhort 
legg of the Mercury, pen reby. the 

weight , preſſing. upon le M Aercury 4 
ot broken, abated, and "intexcer, 
For Water will find the loweſt Bale for 
itsreft. 

And ſurely if this be true in Water, 
_ as upon more than one tryal I found it, 
It will be much more fo in the open Air, 
which will much difordet the vg : 
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lower, = other epi 
eans, but only the body het 
2nd whereit hath RT orlowel 
A Fc upon whichit leans.” 
For if this inſtance' of the Syphon; 
* {Wthere is another reaſon of the Grayita« 
k tion of the free Water upon the cavity 
' {Moftheſhorter legg of the Syphon : ' for 
* Where the preffinig or keeping down! c 
\ Wthe body of the Syphon into the. free 
7 Water,difpla aceth and raifeth up 2 
tion of Water anſwerable to the bul of 
the whole convex Superficies of the 
Syphon, which is far greater than its 


7 cavity, 
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rot Don.the gr 
Its. and becauſe i it. Can. part 
ing tots preſſure but the ori of 
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rbofrbe fame woight with the 
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griny EnedeciiN a — | 


thers2is.k Column!pf :Air bebo 
£eabh Diſhy thathath a-Superficies 'com- 
 Menſurate ta:the, lawer; Baſer-of- xxeb 
Diſh, which though it þebur'3 or-2:or 

1 foot, nay hut infach above _ Earth, 
bedes/upi: each. Diſh as- ly as. the 
Column of Air of 7 mites: high beads 
thamdown, and fo Haw 1s20 "aq mipmtls- 
up betycen thepordrre deprimens upon 
the upper-fida of the Scale, and: the pa- 
Fientis txs..0f' the lower fide ;/ and 
the Pillar of a-Boot of length; between 
theEarthand the -PAgTa Scale, is of a 
F 4 Foot 


Dot diameter jad fuſtainsir as forcl 
tho pain deprimens of a Footdiams- 
ter deprefſeth 1t,-and foit 18 ſupported 
by an equal: force i impeliing/it upward, 
8s it is depreſſed by. - a-etight of Air 
incumbentupon it. And the. caſe rho 
ſame withtheleſſerScale ,” and fo 'tie 


ater Scale. : hit hath a greater 
hr ght than he eſe impendent upon 


It; D iris recoinpenſed-with a more 
forcible poxwerthan the: le6 hath to:{@ 
ſain ic, ambfothere is" an qsiprndini, 
1; But. Urhough this ſeems marvelldus, 
#hat the potentiz of a Pillariof 'Air fey 
the Earth-to the Baſe of the Scale ſhould 


-couNterpoiſe: ſo'vaſt a weight, as' what 
5 1ncumbent upon it, "yet to ſerve the 
_ urn, and to'give 2 Solution by the 
weight and power of the' Air to mait- 
rey nar of rwo' pohſhed Mar- 
infr ) this reaſon 1 is _ 

hereas a vaſt weight of . 
Pr rea a n'the Scale; :ſo there. mg 
2me Crate of Air round -aboutit 
all,bur what is juſt under theScale ; and 
this impending Air: round abour the 
iades af the Scale, asiti$'ſo/ much, To'it 
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ce fs INH tehe Se ian 
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it's as firm a 'P\ al or pope t 
ſtain theScile, and ro prefsit- up 
-auxiliary Coluitinsof 
-and' ſupport 1 it, as the 1 imf c 
Jami 15: to-depros it,, and' 
beech there i5/9n \eiuipondiiens. S Thact in 
alb-caſes, 45 well in Air as Water, the 
A — and-im- 
l emtia there- 
= qi re deg te the 
Roping olami;'dep upper 
r- i Superficiesfthe 1 be EL'e 'Body.. 
And the fatiie they ſuppoſe in Water 
the inſtances whereof is the Vale, od 
ſome other inſtances ; bur'of” : 
theformer Chapter, NE 7 
| Ang now- upon this Sup dition 
: the potentia' * aftinens of: there 
Pea Tia ad callir Id; im- 
: pellipg | 
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becauſe the recoyling 
Pillar of Water, could not.counter- 
vail ſuch a dulj Parke of ponars of. Air. 
And yet I found .ngt aboveone Grain 
3 (odds in- mo Weights, the, broader 
veighing about a.thin Groat more than 
he narrower. 
\ Butbecauſe I would. Res 80. evali- 
20, by ſupfibling that that - ſmall di- 
ance between the Weights and. the 
ole, might give fome more helprand 
rength to the ſuſtaining Pillar Epane 
er by letting in ſome AT to lean I 
he Water, 7 aa to enable it to keep 
he Equipe I took a very flat 
deece of, erg hole in, the Cen- 
erthan would let; Farongh 
Lp oe that (ul 


lad the W 499-7 the T] #3 
01 ardþe ers bole online the 

ead fo exactly Ye: that no Te 5p 

pals to preſs: upon | "the Water. ph 


Fg, bur juſt that little paige __ 
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fie, as ' when rn reef 
open, dne'of rwe Inches, rhe -other of 


one Inch'Diameter, at both rnnes , the 
Veſſelsbeing perfe&y' full of Wter, - 


Andyet accordihg tothe ſup _ Sorers 
Mar of 


the ſuppoſed Weight of the 

ot here impendent ypon the” two 
ight, could not be fo [ittle's 

209 you , and the rg of Air, 
g upon the Cemre of che Jeff 
Weiohy: 'and-no where cife , being nt 
A quarter of an Inch Diameter  Coul 
notin nga gr weighthe Tco pat 
of '200 pound, accardmy to rhe fippo 
firion vf* this new Philotophy : Andi 
this while. the entireSyperficte of Pp 
Water, "dfchirged of ke aj x 
Gravitarivh uptfjor i 

cole res "ciated where 00! es 
ICiEsS : 
''Idon data hot Hala cal 
'vemace unleſs they will- fuppoſs A 


= mth ce cb X00 OS. 


onde but is qr. received yo the 
Braſs Weights upon whoſe Cextres ir 


wr? that the imaginary. re . 
olumn beeririg up the Body i: 
zquilibrium, with the irnpendent Co-. 
umnof Air (admitting the Air Tbonld | 
ave fuch 4 Gravitation downward 
nuftnecds be a fiction upon '« fiftioh., 
| therefore upon the whole: matter © 


peaks, both ae cions, arid nei | 
her true; - -- 


Re er further, i fuch- preſſure 
ys br nies Nr 35 I have 


2 oth _ 
olriotrof 
opt okrran of / 


Q_->. 


<= 
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uf 
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in couch eminepin 6 aperior and:in-; 
terjor Col mgs/Ef Att pert: &- AGH-: 
br iam,, every. lower Portipn of Hr, 
LINg ; | COUntgy the; lu-, 
perior; jt he lame 4 rength 9r- foten-: 
tia Kr that eg. ſuperior portign, 
chargerh inferior with, a: Powe 
TEENS S.-H JJ 
4, (Fig/5-, For uppole i in the 5h, wi 
Five AB were a Cylinder or. Column; 
of A FAirterotung from: wA theSuperticies: 
of the Atmoſphere, to 3 the Superhoies, 
of the Earth, and of 12:Inches diameter. 
If the portion BE! preſs with/an-equah 
potent ia. upward to the portion tA EF, 
prefſing- with-an equal weight down-! 
ward; [then theſe two..-pyrtons of Air: 
muſt be atrelſt, and iz equilzbrio,. and (o- 
far every.” diviſible part of every other 
portion, of the: entire Column; And-if 
the ſuperior and inferior parts of the- Air 
be by this means i» equilebrio, there can 
| be no; more Gravitation | downward 
than upward, forall motion muſt ;ariſe 
from adi ariry of weight--and weight, 
wer :and-power;.:or power” and 
vright, And (ut 3h ry that al- 
= 7 though | 
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gh oneScale be charged with a 
the other 


they will be put tfito- motion, but not 


HERES ; 1.6 
But then it wilkþe required to make 
out that , upon the Suppolition , that 
in our firkt pw ge greater Sour 
1s kept i» aquitibrie by the porars of the 
ſujrins and the porem#re of the inferior 
Air, that there will be the ſame equ- 
libriam between the pordrs ALE F, and 
the poten##4 E F B, upon or uz every ima- 
ginary Superficies of the Column of 
_ Atmotphere ; as EFCD, or any 
other unaginaxy  {uperficzent , interja= 
cent RT he a of the Atmo- 
ſphere 4, and rhe Superficies of the 

EarthatB.. | 
And furely there need ngt be much 
pains taken to prove this : for it is not 
the interpoſition of the Scale that 
Makes the equ4librinm,but it is the coun- 
terpreſſure of the ſuperior and inferior 
G Part 


$2 Obſervations touching the 
part of the aerial Cylinder, which muſt 
needs be as effectual, and of the ſame 


"kind and ſtrength , if that Scale were 
removed out of the way ; for though 


the interpoſition of the Scale hinder the 


- contiguity of the upper and lower'Cy- 


linder, yet it -contributes nothing to 
the Gravitation of the one, or preſſure 
upward of the other 
Upon all which large digreſſion , it | 
ſeems | to me- that their very anſwer } 
given!, that the equal Gravitation of 
each Scale, the greater and the leſſer, 
15 by the equal preſſure,v:z.by reafon the 
greater Scale as it 1s prefſed by a greater 
acrial Cylinder, is allo ſupported by a 
reverſed or recoiling Cylinder of Air 
of equal {uſtaining force, though not of 
equal | length with the ſuperior, de- 
ſtroys] totally their whole Suppoſttion 
of the Gravitation of the Air, and ren- 
ders their contrivance of the inveftiga- 
tion of the weight of the Atmoſphere, 
by the.equipoxd:ium thereof, to a Cylin- 
der of 29 Inches of Mercury, utterly 
ineffeftual, _ 
_ Andthisitſeems to me muſt be ad- 
mitted, 
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mitted, namely that the inferior Cylin- 
der of Air recolling and.returning from 
the Earth, or any other ſolid Bale, doth 
in truth ſuſtain the impending pordrs 
of the ſame Cylinder, and ſo there is 
an equipondrum 1n any given or umagl- 
nary Superficies of Air between the 
pondus deprimens and the potentia ſhſt:- 
nes, in the ſame perpendicular Pillar or 
Column : and fo the Air becomes not 
heavy 10 it ſelf, but yer that it gravitates 
entirely upon the Baſe, which 1s as it 
were the common hypomoclian that re- 
celves the impreſſion of the impendent 
Air, and remits the porezztia upward in 
connterpoile to tt. . 
But then they fay, that where 1n that 
Piltar of Atmoſphere the Contiguity 
between the ſuperior and inferior Co- 
luma is interrupted by ſome interve- 
nient body: as 1n the firſt inſtance, by 
the interventiort of the Scale the 2qu:- 
pordium between the ponds deprimens, 
and the potentia ſuſtinens of the atrial 
Pillar, is wrought by another means, 
namely the imaginary Pillars of Armo- 
[phere circumjacent to that intercep- 
- G 2 ting 


34 HOblervations touching the 
ting body: as ſuppoſe the three Co- 
lumns 'of 'Atmoſphere AMBNCO, 
and the Column 3B were cut off at D 
by any [ſolid body (ſuppoſe theScales, un 
the firſt inſtance) yet the two adjoin- 
ing Columns gravitate upon the infe- 
rior Pillar of Air (ſuppoſe it tranſverſe,) 
and ſogive itas vigorous a repercuffion 
25 if it were 1n the ſame perpendicular 
Column : as in the figure, 
Suppoſe B Hbe a Column of Air, im- 
ending upon the cube H, of ſix Inches 
2020 H to be (for inſtance), a cube of 
Braſs, ſome way there ſuſtained ; E N be 
the ſubjeted Column of the fame baſe, 


reſting: upon the why hea of the 


Earth at N. Suppoſe alſo LD m2, and 
C Fo, be two lateral- Columns of Air, 
preſſing g upon a lateral or tranſverſal 
Pedeſtal of Air G 7K Z, upon animagi- 
nary Superficies , contiguous to the 
lower Baſe of the cube H, namely GDE7; 
 herethe Cylinders HDand CF preſs fo 
{ſtrongly upon the entire tranſverſal 
Bale GDEFG K LM NO, that the por- 
tion thereof EMN 1s fo ſtrongly bound 
together , comprelled, and tortified DY 

the 
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the columns «A DandC F, that it fu- 
Rains the cube Has forcibly as it would 
have ſuſtained B HZ an entjre-Column 
of Air, and ſo makes an equipordium and 
ſuftentation of the cube Z. 

(#79. 6.) To examine the truth of this 
Suppoſition, let us ſuppoſe in this, 4 
tobe the baſe of the cube BCD, and E 
to be the baſes of four Pillars or Co- 
 lumns of Air, contiguous to the four 
ſides of this cube, equal in Baſle to it, and 
all theſe Baſes, both of the cube 17 and 
of the four callateral Pillars of Air, to 
be upon the Superficies of the Earth. 
If 4 be removed higher, as to X 1n the 
former figure, the intermediate ſpace 
between H (in the former figure) and 
the Superficies of the Earth, v/z. the 
ſpace H.N, muſt be furniſhed with Air 
now the Air , that muſt ſupply that 
(pace, cannot be immediately thruſt in 
trom the Pillar ſuperior to the cube,v:z. 
HB, becaule the deſcent of that Pillar 
of Air is obſtructed by the interpoſition 
of the cube #, whereupon it is bot- 
tomed. Therefore of neceſlity each of 
the collateral Pillars of Air, BCDE, 
G muſ}. 


3 
», 
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muſt thruſt in an equal portion of their 
 Nock of Air, to ſupply the interſtitium 
of Hz in the former figure ; and then 
they will want ſv much of their Pillar, 
as will make good what they have thus 
contributed to fill that ſpace. And this 
they are to borrow from the Pillar #3, 
that lay perpendicular to the cube, 
which now at this Elevation is BH: 
for as the cube it gradually raiſeth from 
N towards H, the Pillar of Air incum- 
bent upon it muſt be diſplaced , and 
what is ſo diſplaced, muſt be thruſt into 
the lateral Pillars BCDE, to ſupply 
what! they contribute: to the relied 
ſpace|'Z N, : and foin every Elevation 
higher of the cube #, ſo much ſpace as it 
leaves, muſt be immediately thruſt in 
from the collateral Pillars adjacent to 
the Tube, and muſt be made good in 
the ſame moment from the Air, thruſt 
out of the perpendicular Pillar 3 H, by 
the gradu . Elevation of the cube to. 
ak the collateral Pillars. By this 
proceſs of one part of the Air into ano- 
ther, to accommodate the motion of its 


pa Fes, it ſrems evident, that there 1 15 not 
that 
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that preſſure of one part of the Air upon: 
another, nor of all .upon the common: 
Baſe, that ſhould be like ſo many Wed- - 
ges to keep every portion of Air juſt 
in that place it hath ; or by Gravitation 
of one part upon another, to keep all 
the parts {o tight one to another, as the 
Suppoſition imports. For then certainly 
there could be no motion or tranſmi- 
gration of one part of the Air into ano- 
ther, as weſce there 15s not only in the 
Inſtance above given, but in a thouſand 
more. The moſt forcible Winds could 
no more remove one portion of Air 
out of its place, then they could remove 
a Pyramid of Memphis, if this Sup- 
polition were true. | 

Therefore there ſeems to be very lit- 
tle ground for the late Maſters of Expe- 
riments, to lay any weight of proof for 
their ſuppoſed Gravitation of the Air, 
upon the Torrice/lian Experiment. 
which, by what I have ſaid, and ſhall 
hereafter ſay more at large , depends 
upon a clear other Solution. 

And thus far in general, touching 
the Gravitation of Air in Air, or upon 
_ any 


any other Bodies ,, wherein T have been 
the longer, becauſe I ſhall perchance 
hereafter have recourſe to {ome of the 
things laid jn this Chapter. 


CHAP. V. 


Concerning the Gravitation of heaviex 
. Flutds upoy theſe that are lighter. 


Here be thoſe that contend, that 
there is no Body poſitively light, 
bur only comparatively ; and that the 
Aſcenſion of any Bodies is nat from the 
intrinſick nature of quality of the Bo- 
dies themſelves, but becauſe others that 
are more heavy than thoſe axe,and more 
vigorous 19 their deſcent, dodrive up 
thoſe that are leſs heavy, by taking their 
places, -and 1{o force them to mount 
oo OT __ 
Whatever may be laid in this reſpe, 
in relation to Air, yet furely it holds 
true 19 other groſler Fluids, and ſome: 
times in ſolid Bodies alfo: Oyl is truly 
heavy, and yet driven higher by Wa- 


CF 
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ter, which is ordinarily heavier than 
Oyl. And the ſametsrrue in relation 
to Waterand Mercury, the. latter dri- 
ving up the former [though a heavy 
Body, becauſe not ſo heavy as Mercury. 
AsI have before {aid , there is a double 


Diſparity or equipondimm. of heavy Bo- 
dies; oneinrelation to their intrinſick 
or ſpecifical weight, another 1a relation 
to 8 external or PREY weight, 
Water is ſpecifically heavier than Oy], 
and Mercury than Water , whence it 
comes to pats, that a bulk of Mercury 
weighs more than a balk of Water equal 
to the bulk of Mercury ; one ſquare 
Inch of Mercury, counterpoiling neer 
14 iquare Inches of Water. Bur' yet the 
bulk or quantity of Water 'may be ſo 
much, or fo great, that it may overpoile 
the Mercury, twe ounces of Water ne- 
_ ceffarily being more, and weighing 
double to an ounce of Mercury, thonugh 
ipecifically heavier than Water. ' 
And therefore in the conſideration of 
the Gravitation of heavy Fluids upon 
lighter, we are to take theſe two parts 
anto conſideration, v7z, 


”» 


1. The 


4% 


 -9O ' Dbſervations touching the 


1. \The Gravitation of a Body, ſpe- 
cifically heavier, upon or in a Body b 
cifically lighter , as the Gravitation of 
Mercury upon Water, or Water upon 
Oyl or Air. 
2. | The Gravitation of a Body ſpe- 
_ cifically lighter, yet in quantity or ex- 
trinſically heavier than the Fluid it 
preſſeth; as two pound of Oyl upon. a 
pound! of Water, and the like. 
As to the former of theſe, there ſeem 
to be four ways ; wherein the Gravitati- 
on or preſſure of a Fluid upon a Fluid, 
ſpecifically lighter, ſenſibly is exerciſed. 
V1&.. 1, By way of Penetration , 2. by 
way of perpendicular, or other deſcen- 
ding Depreſſion, . 3. by way of lateral 
Preſſure, 4. by way of Elevation of the 
lighter Body. FL 
For the firſt, if a cube of 12 Inches 
ſquare be filled 9 Inches with Oyl, and 
_ the other three be filled up with Water; 
_ though for the preſent the Water gent- 
ly poured on will flote upon the Oy, 
yet in a little time it will penetrate 
Fongh it, and get under it, and the 
9 Inches of Oyl will ſwim upon it, PRs 
| ng 


$ 
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ſins its Superficies equally every where. 

Rnd ſo f lumen be at the Lenten of 
the cube, the Water firſt, and then the 
Oyl, will gravitate upon the Air, and 
preſs throughift/ © © 

But if the top of the cube: be cloſely 
covered, ſo that Air cannot get in above 
the Water, the Oyl will not deſcend 
through the lamen, the reaſon whereof 
is hereafter explained. aur ” 

For the ſecondzgit is veryuplain, that 
the heavier Fluid will in ſome Inſtances 
preſs upon all the lighter, by a depreſſion 


. 


whereit can have way ; ſometimes im- 


mediately , ſometimes mediately , vz, 
notwitſtanding the interpoſition of an- 
other body. For inſtance, ——- 
Ifan empry Bottle or Glaſs-bubble be 
placed 1n a veſſel of Water; at a ſmall 
depth, the Air included in the Bottle or 


- Bubble, being a Body lighter than Wa- 


ter, will mount up to the top, if it be 


| not kept down.: for a ſmall preſſure of 
| Water, though it preſs upon the inclu- 
| dedAir as much as it can, yet it cannot 


compreſs the Air ſo much, as to drive 
1nto 1t a quantity of Water, that may 
| make 


equal in weight, or more 

the like bulk of ſimple Water; but if 
more Water be poured into the veſſel, 
whereby a weight of Water incumbent 
upon the narrow mouth of the Bottle or 
Bubble, is ſufficient to: compreſs the. 
included Air, to ſuch a contraction, 
as may. admit Water enough to make 
the Bottle, with the admitted Water, 
to counterpalſe more than a like quan- 


tity of imple Water, the Bottle or Bub- . 
ble will ſubſide, and ſink to the bottom 
again, ifthe veſſel be unladen conſide- 
rably of its Water, whereby the Air 


included in the veſſel being under a leſs 
preſſure, can expand it (elf to its natu- 
ral dimenſion, and thereby thruſt out of 
the Bottle ſomuchof the included Wa- 
ter, 4s may render the Bottle, with the 
included Water , lighter than a like 
quantity or bulk of fimple Water, equal 
to the bulk of the Bottle, the Bottle will 
emerge again. ps 
This is the Experiment mentioned 
by Shottws, in his Maria hydraulic, par- 
fe 2,0.5, problem, 3. and the excellent 
( Author 
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Author of Hydreftatical Paradoxes, pag. 


16, $3,153: and elſewhere. The Ex- 

:ment 15 certainly true, but the So- 
pecan thereof, and the Concluſion de- 
duced from * ie the pa wan) of the 
U s of the Water upon the low- 
oe ol chink wholly miſtaken, for 
the ceaſon of it 1s not from"the imagi- 
nary Gravitation of Water upon Wa- 
ter, but of Water _ Air, which be- 
ing 2lighter body than Water, and ca- 
na. of compreſſion into a narrower 
compals, by the Gravitation of Water 
upon it, ſuſtains that weight ofthe Wa- 
ter, and is comprefled by it, and tinder 
it : 1t1isnot an effet of Gravitation of 
Water upon Water, which is of equal 
intrinſick or Specifical Gravity, bur of 
Water upon Air, which 1s a lighter 
Fluid , and compreflible. Again, this 
Gravitation of heavier Fluids - upon 
lighter, though not immediately conti- 
guous, 15 plain by this inſtance. 

If a Cylindrical veſſel of Water be 
of 6 Inches diameter, and there be a 
Rundle of Wood ſpecifically lighter 
than Water of five Inches 4 diameter 
placed 
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placed at the very -bottom of it, the 
Water will drive 1t up. to the Superki- 
cics of 1t, becauſe itis a Body fpecifically 
lighter than the Water. ::But if there be 
2 hole of five Inches diameter in the bot- | 
tom of that veſſel, and the Rundle be 
placed upon that hole,: ſo: that: it ſome- 
what overlaps the hole, ſo that the Wa- 
ter Cannot paſs out” of it, and then it be 
filled up with Water, [the Rundle will 
gravitate upon that hole, and the in- 
cumbent-Cylinder of Water, commen- 
ſurate'1n Baſe to that'Rundle, ſo hard 
and cloſe, that it requires a weight in 
a pair of Scales, neer commenſurate to 
theweight: of the impending Cylinder 
of Water, to raiſe it from the bottom; 
and the reaſon is, becauſe the Rundle 
being the Operculzm': of that hole, 
through which the Water ſhould pals 
into the lighter-Flutd, the Air, and fo 
is the impediment: of the Waters paf- 
ſage, it gravitates upon it, becaule it 
hath mediately a lighter Element upon 
which it gravitates, namely the Air. It 
1s Stevinus his Experiment, in his pro- 
ical Hyaroſtaticks , upon his 10, Pro- 

poſition. And 
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 Andupontheſame reaſon it is, that 
if 2 Glaſs-bottle filled with Sea-water, 
and ſtopped , be let down twenty fa- 
thoms into the Sea, it will not break, 
for it-is filled with a Fluid of an equal 
weight, and ſo the external Water doth 
not ſenſibly gravitate upon it, for it hath 
within a ſuthcient power to reſiſt the 
external preſſure. But if it be full only of 
Air, and ſtopt,and let down as deep by a 
weight appended to it,(as it muſtit will 
be broken by the preſſure and weight of 
the Water immediately upon the 1nclu- 
ded Air, which is lighter than ſq much 
Water, and ſo it prefſeth upon it, t9 
drive 1tup,and cruſheth the glaſs into it. 

And this Itake tobe onereaſon,though 
not the only reaſon of the Experiment of - 
the Valve, and likewiſe of Oyl thruſting 
up Water into a Tube,though of a ſpec1- 
hcally heavier conſiſtence , and poſſibly 
may contribute ſomething to the 1n- 
ſtance in the fourth Chapter, whereby a 
Syphon filled up with Mercury to the 
hight of the ſhorter leg, and immerſed in 
Water, the Mercury 1n the ſhorter legg 
willſubſide a little, and aſcend in the lon- 


der 
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leg,althoughthe Mercury bez Body 
74 Lis deer than Water , for iti 
theſe inſtances, though the immediate 
contiguity be of the heavier Body to 
the lighter, as Oyl toWater, and Watcr 
to Mercury, yet in as much as the Mer- 
cnry in both teggs 15 1h equ//ibrio,, and 
the 'Air 1s behand the Mercury in the 
longer kegg of the Syphon, and behind; 
the: Water in the Tube, the Water mn 
the one caſe, and the Oyl in the orher, 
doth im truth gravitate upon that At 
mediately and cffedively, rather fhan 
upon: the 1ntermedmte heayier: Fluid , 
etpectally if the body of rhe! Air be any 
whit lower than the Supeeticies of the 
VWater...: -.j- | | 

And thus far touching the Gravita- 
tion or preſſure of a Fluid: ſpecifically 
heavier,upon a Fluid ſoreidoally] ligne 
De x ip 
ure of a Fhurd fpecificalty'hghter , yer 
with an excels ofextrinfick +. nc 9s 
tive weight upor a Fluid ſpecifically 
heavier; astwo pound of Water up 
2 pound of Mercury, or two 1 of 
Oyl upon a. pound of Water : but be- 


caule 
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cauſe this. and ſome other conliderati- 
ons, for the better clearing of the mart- 
ters contained in this Chapter, may oc- 
cur in the next. Ifthall remit it rhither. 


- CHAP. YT... 
Concerning the Preſſure or Gravitation of 
. lighter Flaids, pon thoſe that are ſpe- 

Fealh heater ol 

T is certain, that every Body, whi- 
A. the fluid, or ſolid, .incumbent upon 
another, though that Other'be a thou- 
{and times intrinſically and allo extrin- 
lically heavier than the incumbent Bo- 
dy doth gravitate and preſs upon it. 

And therefore if we ſhould ſuppoſe 
the Air to have a weight; but a thou- 
land times leſs than the like portion 
of Water, a portion of one ſquare foot 
of Air incumbent upon the Ocean, 
would have ſome preflure upon it: ſome- 
what like the Problem that paſſed in 
the Affirmative among Freſh-men in 
the Univerſity, That if 4 Horſe had as 
muCh as be could carry, the addition of the 
weight of the thouſandth part. of @ Fea 

H ther 


_ and the other of thirty four Inche 


the Mercury out of the Syphon, be 
: cauſe the extrinſick or quantitative 
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ther would break bis back, 
- RButthis 15 not the preſſure or Gravi- 
tation I am ſpeaking of, but ſuch a Gra- 
vitztion or preſſure, as would put the 
ſubjected heavier Fluid into a fenfibk 
motion, or change of place or ſituation, 

In a pair of artificial Scales, a pound 


off Feathers or Water, will equiponde- 


rate a pound of Gold or Mercury, and 
2 pound of Feathers will preponderate a 
pgund of Gold or Mercury,notwithftan- 
ding the great diſparity of their intrin- 
lick wei Ec | 59 : 

{Ando in a Ballance that ſeems more 
natural, if a Syphon of half an Inch du 
meter, with one legg of fix Inches long, 


long, or more, be filled with Mercury 
to the height of the ſhorter. legg, and 
then ſtopping the Orifce of the ſhorter 
legg with the finger, fill the longe 
legg with water, and then opening the 
Orikice of the ſhorter legg, the Waterin 
the longer legg , though ſpecifically 
lighter than the Mercury, Saris out 


( | weight 
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weight of fo much Water exceeds the 
extrinſick or quantitative weight of the 


ſubjacent -— "gm" & 
Ifa cubick. veſlel be filled fix Inches 


| high with Water, and a Glaſ5-pipe open 


at both ends be immerſed at one end in 


the Water, and then ſuperinfule gently 


(to avoid diſturbance) ſo much Oyl as 
will fill it up ten Inches w7z. four In- 
ches of Oyl, and ſx of Water, the Pipe 
will be filled with Water neer to the le- 


velofthe Superficies of the Oyl, but not 


quite level to the Superficies of the Oyl, 


| it will want fomuch,as the ikequantity 


' of Water in the Pipe, is heavier than 


the Oyl remains ſuſpe 


the like quantity of Oy]. 
But if a Pipe filled with Oyl, and the 

cow end ſtopt with a finger , whereby 
ot in the Tube, 

or o__ and then the open end be 1m- 
meried in the Water, the Oyl, while it 
obtains a Superficies in the Pipe confi- 
derably higher than the Water in the 
veſſel, will ſubſide *till it come to ſuch . 
an Elevation above the Superficies of 
the Water, as is proportionable to the 
degree of ſpecifical Lightneſs thar [it 
+ 5 obtains 
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| high, asT ſhall. hereafter more at large 


| 
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100 Obſervations touching the 
obtains more than the like quantity of 
Water. And *till then it ſubfides into 
the| Water, becauſe it hath a greater 
proportion of accidental weight by 
1ts fo great Elevation above the Superh- 
cies of the Water :: for the Elevation of 
one fluid body above another, gives the 
greater ſtrength and (wifter motion 
troits deſcent : whereby though a ligh- 
ter body, 1t conquers the reſiſtance of 
the Water of a lower Superficies. * 
Whichas the reaſon, why a Tube of 
Water, four foot high, caſts out-more 
Water in the ſame portion of time, | 
through the ſame /umer, than a veſſel } 
of the ſame diameter, and but two foot 


DINEEVE. | |. I es 
And this s. the reaſon, why if a {mall 
Glais-Tube of {ix Inches long, be filled 
with Water, and the upper end being 
itopped with-the finger, whereby the 
Water is ſuſpended in the Pipe , and 
then the lowerend being immerſed ina 
veſlel of Water-fix ſoot deep ,.and then 
the upper end unſtopped , the whole 
Water in the:'Pipe will empty it _ 
Fes (ill 
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Torriceliian Experiment, IOL 
till it attain a Superficies equal with the 
W ater in the veſſel, and will not be kept 
ſuſpended 1n the Pipe by the refiftance 
of the Water in the vellel , becauſe if it 
obtain never ſo little more height in the 
Pipe than in the veſlel, it hath a grea- 
ter force to preſs downward, than the 
Water in the veſlel hath ſtrength to re- 
{iſt 1t, : 

| Ifa Tube ſtopt at one end be filled 
with Mercury, and inverted in the open 
Air, the Air will aſcend and terebrate 
through the Mercury as fait as that de- 
ſcends ; ſo theres a kind of preſſure of 
the Air ſcexdexdo upon the Mercury, 
and thereby both the Air and Mercury 
obtain their ſeveral natural motions , 


8 this deſcerdezdo, and that aſcenderdy , 


whereby Vacuity 1s prevented, and the 
continuity of the parts of the Univeric 
preſerved, _ Wy 

But if the Tube be very (mall, ſo that 
the Air cannot make its way through 
the lower orifice, to gratifie the Mercu- 
ry with a deſcent, by that means the 
Mercury will remain ſuſpended in the 
{mall Tube, and will not deſcend. The 
'H 3 like 
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1702 Dbſervations touching the 
like will happen, if ſuch a ſmall Tube 
be inverted 1nto Water, the ſmallneſs of 
the, orifice not admitting the aſcent of 
the Water to-ſupply the ipace derelited 
by a deſcent of the Mercury, the Mer- 
cury by force of the Catholjck law of 
Nature will remain ſuſpended , and its 
natural deſcent will be thereby ſuper- 
ſeded. 

So that the prefſure or Gravitation of 
a lighter Body upon a more groſs and 
weighty, will be occaſioned, 1. Either 
by the Exceſs of the quantity and ex; 
trinſick weight of the Fluid {pecifically | 
lighter, or 2. by the advantage of its Po- | 
ſition or Elevation above the Superfi- 
cies of the grofler Fluid, or 3. by the 
interpoſition of that common law of 
Nature, «#? evitetur Vicunm, | 

1 ſhall conclude theſe general Obſer- 
vations, touching the Gravatation of | 
Fluids, with that of the Valve, deſcri- 
bed by the Excellent Author of Hydroſta: 
rical Paradoxes, cap. witimo, which was 
certainly a moſt 1ngenuous Expert- 
ment, though I am not ar all fatished 
with the Solution he gives of it, _ the 

| | | ON: 
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rarielius Experiment, 103 
Conſequences deduced by him from 


it, touching the Gravitation of Water. 


upon Water, (I mean ſenſible Gravita- 
tion) of the ſuperior parts upon the in- 


4 ferior parts of the Water 1n tree water. 


And I am as much diffatisfied with 
that obſcure Solution that is given 
thereof by the Learned Authpr of the. 
Enchirid:ion Metaphyſicum. 

And becauſein this one Experiment 
duly obſerved and improved ,' many of 
the moſt abſtruſe Concluſions of Hy- 
droſtaticks may be cleared even to rae - 
I ſhall diſtin&tly examine jt, and the phe- 


. | nomeng appearing in it. 


The Inſtrument is thus made, accor- 

ding to that form which I made ule of. 
Ttook a hollow Tube of Laton, cloſe- 
ly ſodered at the Sides and joynts, of 39 
Inches long', two Inches 4 in the dia- 
meter from the top to the bottom, with 
a Braſs Valve at the end of ir ſodered 
tot, and a braſs Sucker or Cover of the 
ſame faſhion with thoſe uſed in Pumps; 
only in Pumps the Cover or Sucker 
hath its head upward, in this Inftru- 
ment the head is downward, whereby 
" FF & # 


704 Obſervations touching the 
it being. inverted it falls 'out about an 
Inch below the Valve, but cannot fall 
out more, becauſe ſtayed by the Frame 
of the Valve. 

Fig.-7. This Sucker exactly covers the 
mouth ofthe Valve, that no water can 
eome in, when the Sucker 15: cloſely 
ſtrained up, by a ſtring faſtned. to it in 
the/inward pin of it, and ſo conveyed 
up through the Tubes. The Sucker 
thus faſtned to the Valve or Box, and 
the! Box {oder'd cloſe to the Tube, and 
the! ſtring coriveyed up through the 
Tubeto the open end of it, the Engin is | 
formed according to the Figure in the | 
Margin, repreſenting LL the Tube, B 
the|String, C the brazen Box of the 
Valve ſoder'd to the Tube, D the Sucker 
or Cover of the Valve let down as low 
as it willgo, with a Hook to hold any 
weight appended to it, which Sucker 
being ſtrained up with the ſtring, cloſe- 
ly ſtops the lower orifice of the Tube, 
and Box of the Valve. , 

The Valve thus prepared, I ftrily 
weighed the whole Valve, Tube, 


Þugker, and Thrid , with the wooden 
(dis 
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T, orricellian. Experiment,  T05 
1 Nut upon -which to roll the ſtring ,. 
l which ea pars inall three pounds,;two 


e ounces and a half, or 50 ounces and a 
| half. a ET 

e || © The Sucker ( for {o I ſhall call the 

n nameof the Valve) weighed ſeven oun- 

y | cesand one. half: and I was curious in 


n | weighing theſe things , becauſe the 
d BB greatuſe of my Experiments conliſted 


r Þ in the compariſon of. weights of the 
d Inſtruments themſelves, and the Water. 
d I took then a great glaſs Tube, of- a- 
1 | bout five Inches diameter, and: about 


is & two foot and a_ half long, and filled it 
ic with Water; though I uſed allo a 
B BE Leacen veſlel of fix Inches diameter. 
Ne and four foot long, for the immerſion 
er | of myValve, ww. though . it were 
w deeper, yet the Glafs veſſel was more ac- 
1 | commodate to my-uſe, and ſerved. as 
er | well, and thereſore I uſed it, and there- 
e- || upon made thoſeſeveral Trials, 
x, | | (F/9.8.) 1. The Tube let into the 
Water, with the Valve open ; would 
ly | freely ſubſide to the bottom: of the Wa- 
e, | tcr; beit never ſo deep, the water get- 
en | ting up into the cavity of the Tube: for 2 
Pe, the | | h | 
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106 | Dbſerbations touching the 
the moles of the Tube in that inſtance, is 
no more than the length and thickneſs 
of the Laton , the Braſs Valve and 
Sucker ; but the weight thereof being 
more than ſuch a ſingle -w/es of water, | 
it. muſt neceſſarily ſubſide to the bottom 
of the water. 1. 
2. The Valvebeing drawn up, and 
ſuſtained by the Thrid wound about 
the wooden Nut at the top of the Valve, 
whereby no water could come intq 
the Tube, and then left freely to ſubfide 
1n the water, would -ſubſideto a depth 
of one and twenty Inches, and fo ſwim 
erect in that depth of water, one and 
twenty Inches being immerſed in the 
water, andeighteen Inches of the Tube 
being in the open Air, above the Su: 
perficies of the water. 


4 


_ And the reaſon is, becauſe though 
the Laton and Braſs be ſpecifically hea- 
vier| than Water, and therefore will 
link;asinthelaſt Inſtance, yet becauſe 
now. the Tube fits upon the water, as 
oneentire Cylinder, and a Cylinder of 
Latan thirty nine Inches long, and two 
Inches : broad filled with Air only, is 

| not 


Torricellian Experiment 107 
not heavier than a Cylinder of Water 
of one and twenty Inches long,and two 
Inches + diameter, but do'equiponde- 

rate ; therefore the Tube ſinks na_ 

S lower than one and "twenty Inches to 
make an £q#ipordiam between it ſelf and 
the like bulk of Water. en 
2, 1 therefore with all the exac- 
neſs I could , meaſured the weight of 
the Water commenſurate to a Cylin- 
der of two Inches 3 diameter , and one 
and twenty Inches long, (rhe quantity 
of the Tube ſwimming in the Water.) 

_ Firſttherefore filling my Glaſs Tube 

very fulkof Water , I-1mmerſed the 

Valve = into one and twenty Inches 

deep, then at that depth lifting up the 

Sucker , and incloling the one and 

twenty Inches of Water thus impri- 

loned in the Tube, and fo taking it out 
cloſed; and then when out of the Glaſs 

Tube ſetting it to run into a veſſel 
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e | weighed before, 1 find the weight of 
35 | the included Water weighed fourty and 
of I ſeven. Ounces and half, or three pound 
'o | wanting half an Ounce, which is abour 
is I three Ounces leſs than the weight of 
Js 
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103 Mbſervations touching the 
the whole Inſtrument. : And this. abate- 
ment it hath for the thickneſs of the 
Tube and Valve, betauſe the water that | 
is prefled upon by the Tube and Valve, 
and fo raiſed out of ts place , is preſled | 
up by the convex or outſide of the Tube 
and Valve, and commenſurate to it. 
Therefore again ſtraining up the 
ſtring of the Valve, whereby no water 
could get in, and filling my Glaſs Tube 
of reſtagnant water tothe very brim or 
brink of the Glaſs, and then I immer- 
ſed my Tube into the water to one and 
twenty Inches depth, the Valve itrai- 
ned up by the ſtring, and preſerved the } 
water that was impelled up bwthe im- 
merſion, and thrown over : and this | 
likewiſe exactly weighed, and found to 
weigh near upon the point of fifty one 
Ounees +, or three pound three Ounces 
and half, which is about an Ounce more 
than the weight of the Engine, which 
diſparity might happen for want ofex- 
actne(s. But the ſumme,. of it 1s, there 
15 no conſiderable difference between 
the weight of the whole Engine, and 
the weight of ſomuch Water, as will 
| Coun 
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ounteryail in quantity to ſo much of 
the Engine or mingled Cylinder of 2x 
Inches thereof immerſed in water, 
Which gives us a plain account , 
why and how much a Body lighter than 
the like quantity of water, will fir a- 
boye water, and why, and how tt comes 
to paſs, that ſome Ships draw more 
water than others, and how much bur- 
then they will bear, before they will 
ſink, viz. ifthe Ship or Barge with all 
its Cavities and Lading, be not heavier 
than ſuch a ſolid bulk of water, as _ 
the whole Moles and Cavity of the * 
Ship or Barge, the Barge - will live, 
though it draw water neer to the ve 
top of the ſides of the veſſel. And it 
the Ship or veſſel be lighter than ſuch a 
moles of water as equals the whole con- 
tinent of the Ship cr Barge, ſo much of 
the Ship or Barge will emerge-above 
the water. For in'the inſtance 1n hand, 
in as. much as 21 Inches of immerfion 
of the Tube, was: the produt of its 
whole weight : of three - pound , two 


Ounces and haſf; and thoſe onei'and 


twenty Inches thus immerſed , were 
| equal - 


110 HDbſerbations touching the 
equal in weight to a bulk of Water, 
commenſurate to that . Cylinder of 31 
Inches immerſed, the reft of the Tube 
viz, 18 Inches, did flote ere upon the 
Water , for if it ſhould have ſubſided, 
the moles of Water lifted up out of its 
place would have exceeded the weight 
of the whole Valve, viz. three pound, 
two Ounces , and half, which by the 
rales and -Laws of Hydreftaticks it miy 
not do, Ho 

'4. If the Sucker be drawa up , and 
then immerſed ſo low, that the portion 

of Water impelled up by the Tube ; d 
exceed the weight of the Sucker, viz.1 
ounces and half , the Sucker. will be 
ſuſtained by the prefſure of the Water 
upon it : as ſuppoſe in the $** Figure it 
were preſled even to Z 24, or N O,which 
1s nineInches below the Superfictes of 
the Water. And the reaſon 1s , becaulc 
the Sucker is now the moveable Bafis 
ofthe included Column of Air; which 
15 a light Body, and fo gravitates no- 
thing upon the Water ; and the Sucker 
being as 4t were the Baſis of that Co 
Jumn, and moveable, weighs bur ſeven 

| Ounces 
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Torricellian Experiment, IIl 
Ounces and half, and the Tube ſubſiding 
as low as LMOrNO , preſleth up a 
portion of Water of double that weight, 
and this portion of Water bears againſt 
the Baſe or Sucker more forcibly and 
POtUY uns; L9 Sucker can bear 

ainſt it. Ns 
we But if the weight of a moles of 

Water , commenſurate to fo much of 

| the Tubeas ts immerſed in the Water, 

| beleſsthan the weight of the Sucker, 
the Sucker by its own weight avill ſub- 
fide, notwithſtanding its ummerſion in- 
to Water. Lo 

| _ By iterated 'Trials I found, that if I 
kept up the Sucker by the Thrid, and 
immerſed it to ten Inches, or more, and 
let go the ſtring, whereby the Sucker, 

| though now at liberty, would yet not 
ſubide , but remain ſuſpended by the 
preſlure of the Water upon it; yet. if 
I gently raiſed it up, 'till it came onl 
toanummerſfion of four Inches and half, 
the: Sucker would ſubſide, wherefore 
cloſing in the. included Water at thar 
depth, by lifting up.the Thrid, and fo 
clofing the Sucker, I ONTOY af 
- | "ola 


FE Water, and found it juſt weeks 
asmuch as the Sucker, v#z, ſeven Oun- 
ces and-half, and there: could be nocon: 
fi derable adds. here by the bhicknels of 
the Tube, the-imme rtion thereof 
being: butfmall, and the fides very thin: 
% But becauſe I would purſue: the 
proporrtionto the uttermoſt.,- I kept: 
the Sucker with the: ſtring > full We 
Tube'came to ' the [immerſion of: fout 
Inches: and half, and:then ſubſided',”1 
then incloſed that four :Iaches andZhalf 
of Water, and keptupthe Sucker'; and 
immerſed the Tube with the incloſed 
fourTnphes and half of Water, and gent- 
ly raiſing itup, it fubluded'at nine Inches 
immerſion; ou] £54, 
.And'thd reaſon isthe fame. as: 'before, 
for rhe included cavity.of.nine Inches, 
had in it foor Iaches and thalf of Air; 
which wei nothifig, and four In; 
ches 2nd half of Water,” which asbefort 
is ſhewn; weighs ſeven Oances and half; 
and the ;weight of the: Yalve which 
wetzhs allo ſeven Ounces and half, . the 
liſh weight of theiagluded Air, Wa 


ag PE wks weighing only fifteen 
- "Ounces 
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Ounces, and a Column of Water ofnine 
Inches high, and two Inches and half 
broad, equal to the cavity of theimmer- 
ſed nine Inches of the Tube, would have 

| been ofthe ſame weight with the four 
| Inches and half of included Water ; and” 
the Sucker , whoſe weight is now to 
make good.the uppermoſt four Inches 
and half of Airy AR , and fo there is 
an equipondiums between the included 
four Inches and half of included Water, 
together witli the weight of the Sucker 
to a Cylinder of Water of nine Inches 
long, and two Inches and half broad, 
commenſurate to the like cavity of the 
Tube, and the like quantity of nine In- 
ches of Water, impelled out of its place 
by nine Inches of the Tube immerſed 
below the Superficies ofthe W ater. 

And the ſame rule and proportion 
will hold upon the like quantity of 
more Water taken in, and a deeper. 
mmerſion, allowing the ſame thing 
tor that thickneſs of the ſides of the. 
Tube, which upon a deep immerſion is 
more con{iderable than upon an uymmer- - 
hon of four Inches and half. 7 

I 7. And 
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17/4 Dbſervations touching the 
5, Andalthough Idid not make a 
actual trial how much weight in an 
empty Tube, deeply immerſed , would 
be {uftained by the Sucker without ſub- 
ſiding; yet by this proportion it 15 eaſie 
to be calculated, vzz. that the Tube be- 
ing kept empty ,. and immerſed to any 

_ depth below four Inches and a half, the 
Sucker will ſuſtain without ſubſiding 
ſuch a weight, as 1s equal to a portion 
of Water commenſurate in bulk to fo 
much of that empty Cylinder in the 
Tube, as is depreſfled below the Superti- 

_ cies of the vellel of reſtagnant water. 
So thar if the empty Tube will ſuſtain 
ſeven Ounces and half (the weight of 
the Sucker,) at four Inches and half im- 
merſion, it will ſuſtain fifteen Ounces at 
nine Inches immerſion, thirty Ounces 
at \eighteen. Inches immerſion, ſixty 
Ounces at thirty fix Inches of immer- 
{10n; for an empty Cylinder of thirty ſix 
Inches long and two Inches and halt 
broad, will contain a Cylinder of Wa- 
ter of ſixty Ounces weight , allowing 


ſomewhar as betore, for the thicknels 
of the ſides of the Tube. © | 
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'$. Inthis itappears that the Water 
doth not gravitate upon the Water, 
but gravitates upon a Body'lighter than 
It wt though this Gravitation be im- 
mediately upon a Body as heavy or hea- 
vier than it ſelf. When there is nothing 
| but Airin the .Tube, the Sucker 1s the 
moveable Baſis of that Air,” and it gra- 
vitates immediately upon the Sucker, 
but mediately and remotely upon the 
Air above it, when there 1s a little co- 
lumn of Airinthe top of the Tube, and 
below the Superficies ofthe Water, and 
under that a column of Water, and un- 
der that tlie Sucker. If the whole Con- 
crete be lighter than ſo much Water, 
It gravitates upon the Sucker , Water, 
and Air, becauſe though the Braſs be 
ſpecifically heavier than Water, and the 
Water over it ſpecifically of an equal 
weight with Water ; yet the quantita- 
tive or extrinſick weight of both is leſs 
thanthe weight of ſo much Water as is 
equal to a Bulk or Cylinder of Warer, 
entirely commenſurate to the quantity 
_ ofthe Air, Water, and Sucker, below 
the Superficies of the W ter. | 
I 2 9. That 


- 116 MNbſervations touching the 
9. That whenaBody lighter than 
ſo much'water 1s within the compaſs of 
the Superfictes of the body of reſtagnant 
water, the water preſſeth upon it up- 
ward, impelling it up, as here upon an 
immerſion of the Valve laden with four 
Inches and half of water, and likewiſe 
Avith the weight of the Sucker, into nine 
aches of water, an equal quantity of 
water to the moles of the immerſed 


Tube ,| viz. nine Inches ſuſtains the 
Sucker,notwithſtanding its own weight 
and the/weight of four Inches and half 
of water incumbent upon »it, becauſe 
thoſe two weigh but fifteen Ounces,and 


nine Inches of the exterior water 
weighs /as much, and ſo there is an equi- 
pondinns between the potentia ſuitinens, 
and theipordus deprimens. 
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CHAP. VII. 


Concerning the Space derelited by the de- 
ſcent of the Mercury inthe Torricellian 


Experiment, and what it ts not, or vas | 


* RR 


it is that fills it. 


H*vns gone through the two pre- 
 L 1 miſd Conſiderations, prelimi- 
nary to this Inquiry, Inow come to the 
third General, namely what it 1s that 
fills the ſpace derelicted by the deſcen- 
ding Mercury in the Tube. And firſt I 
ſhall conſider, whether it be a Space 
urely void of any Body. 2. If it hath. 
ome Body that fills that Space, I ſhall 
confider what it is not that fills it. 3. I 
ſhall conſider what it is that_moſt pro- 
bably may be thought to fill it. 

Firlt therefore [ ſay it is not Nothing, 
or a pure Vacuity, but it is ſome cor-- 
oreal ſubſtance that ſucceeds in the 
ead of the Tube, dereliced by the Mer- 


. 
And here 1. I ſhall not enter inta 
L 3 any 
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118. Obtervations touching the 


| anylarge debate touching the poſſibili- 
ty or impoſſibility of interſperſed or 
coacervated vacuities in any parts of 
the Univerſe, neither 2. ſhall I inſiſt 
upon thoſe obſcure evidences of the: in- 
exiſtence of -a Body in that derelicted 
ace; 2s namely the communication 
rs Wks , or the reception of Light, 
or tranſmiſſion of Colours, or other v1- 
ſible ſpeczes 1n or from 1t.-* But 3. Ifhall 
grourid my Concluſion from thoſe more 
ſenſible and apparent Phenomena which 
do eyince it; namely, thoſe ſenſible 
plain Effe&s in that ſeeming empty | 
Space, which could never be produced 
but by the contiguity and preſence of 
ſome |corporeal Fr bſtance-, filling: that 
ſugpaed empty ſpace. 
1. | It is moſt evident to-any man's 
fznk that will but try it,that if the Tube 
be open at both ends, and filled up with 
Mercury, and then one end ſtopped with 
the finger, and the other end inverted 
and immerſed in the reſtagnant Mer- 
cury; whereby 1t deſcends from the top 
of the Tube, a rong and ſenſible At- 


Fraction i 1s wrought upon the pulp w 
-- TI 


[1 
I ; 
b 


Torricellian Experiment, | I19 
the upper finger that cloſeth it , which | 
continues and grows more and more 


| forcible , ſenſible, and-evident, the 


farther the Mercury is removed' from 
the upper end, and approaching to its 
uſual ſtation of 29 Inches. 

This Attraction is impoſſible to be 
without the contiguity of ſome Body 
to the pulp of the finger, which cannor 
be the Mercury it ſelf, for That in a 
Tube of four Foot long is removed a- 
bove a Foot diſtant from the finger, by 
that time'it comes to its ſtation ; yet all 
this while the ſtrong ſuction upon the 
pulp of the finger continues. | 

And they that go about to tell us, 


' that it 15not Attraction or Suction by 


any power within the Tube, but by the 


_ pulſion of the incumbent column of 


Air, need no-other confutation than 
their own ſenſe to aſſure them the con- . 
trary, for moſt evidently the force that 


the finger feels is from within, and not 


trom without: and this Solution by 
Pullion, is given only to gratifie that 
imaginary Suppoſition that ſome have 
entertained of the Aery Column, where- 
otin due time, IT 4 2.The 


"\ Obſervations _—_—— "y 


1 


2. The inſtance of Haxordtus Fabri 
in the 6th of his Phyſical De epough 
not tryed by my ſelf, yet aſlerted to be 
tryed by him) puts it- out of queſtion, 

_ Ifat the upper end of the Tube there 
be fixed a folded Paper, which may be 
extended by any force, but otherwiſe | 

gfontracting it ſelf (in the manner of 
'Paper-Lanthorns made by School-boys), 

this p/catacharta will by the ſubſliding 
of rhe Mercury be unfolded and exten- 
ded, which could not be, but by the 
contiguity of ſome Body unto i 
.  3.] Theinſtancegiven by Zin, and 
improved by Fabri, ubi ſupra, of an emp- 
ty Bladder cloſe tyed, and faitned to the 
upper end and the inſide of the Tube, 
extended after the deſcent of the Mer: 
cury,and again contratting it ſelf to its 
former dimenſion by the inclination 
of the Tube, makes it plain, that. this 
Extention is the effect of ſome included 
Body 1n that relicted ſpace, which 1s not 
the bare groſs body of the Mercury, 
which! is removed a Foot or more below 
t, ahdin which there is not ſo much 
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- Torricellian Experiment, 121 
lity. in relation . to the Bladder, | 
And they that tell us it is the Elatery 
of the Airincluded in the Bladder, that 


extends it by a natural expanſion, tell us 


CY 


an invention fitted to ſerve the*Suppo- 
ſition of the prodigious natural Elatery 
of yncomprels'd Air , whereof hereat- 
ter. | 1 Sw 

It is true, that if this Bladder hath 
any little orifice, or hole open in 1t, the 
Jiftention will not enſue ; but the rea- 
ſon thereof is evident, ( not upon their 
Suppoſition of the 1mpediment 'of the 


natural Elater of the Air included in 


the Bladder, ) but becauſe 1n that caſe 
the Attraction 15 made as well upon 
the inſide of the Bladder through the 
orifice, as upon the outſide, and ſo the. 
Bladder obtains the ſame conſiſtence as 
at firſt ; but where there is no orifice, 
the Attraction can only be but upon 


the outſide of the Bladder , upon which _ 


there neceſſarily follows an Extenſion 
of the Bladder, and a neceſſary Conle- 


| quent thereof 1s a. Dilatation andsEx- 


panſion of that little particle of Air in- 


| Cludedin it, to the uttermoſt dilatation 


that 
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122\ Dblervations touching the 
that that attra@ive force can glve it, or 
produce 1n it, which is: not by. natural 
Elaſticity, but by forcible Tenfion. 
Upon thele and the like ſenſible and 
plain Inſtances it ſeems undeniable by 
any;, that will not abandon his own 
ſenſe, that it is not Nothing that is in. 
that derelicted ſpace, but it 1s ſome bo- 
dily. ſubſtance ; for otherwiſe it were 
impoſſible that thoſe,andthe like ſenſible 
effefts could be produced: for regular- 
ly, all natural bodily effects are wrought 
by a contact of ſome Adtive body up- 
on the Patient. z 


| CHAP. VIII 


Concerning the Body ſu ing the hoetiel 
Fhe 


Space tn the top of the Tube, and firſt 
what it us not. 


N the former Chapter T have conclu- 
ded, that it is ſome corporeal Sub- 
ſtance in the ſpace dereliced by the 
Mercury in the top of the Tube, though 
got conſpicuous to the ſight : and ww 


% 
| 
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_ Torriceliau Experiment, . 123 
[ſhall conſider firſt whar it is not, and 
2, what it ſeems moſt probably to be. 
| There are two general Opinions 
d | couching it: one that ſuppoſerh it is 
T | ſome Body that comes ae firs 1nto that 
derelided ſpace; and thoſe again fall 


. into ſeveral Opinions , ſome ſuppoſe ir 
” | robetheforreign Air that pervades ei- 
le ther the Pores of the Glaſs, or the Mer- 


cury; others that it 1s #ther, or Ethe- 
1 | real matter, or (which1s a differing kind 
of Explication of the ſame thing) that it 

|| is des Cartes his materia ſubtilis, or his 
| Third Element, the ramer#4 or filings of 

— Þ Atomical Bodies. The other gene- 
ral Opinion is, that it 1s a bodily ſub- 
ſtance, not coming de forz ,” but ariſing 
1 | fromthe included Mercurial Body. 

| Nowasto the former of theſe gene- 
ral Suppoſitions that it comes de forzs, 1 

ſhall diſcharge the queſtion from that 

11. | Suppolition of des Cartes his materia 
þ. | ſ##tilis, for there is no probable evidence 
he | ofany ſuch Principle, it being only an 
oh imaginary ſubſtitution , andifir be any 
wi thing beſides imagination, it ſeems to 
be but Air, or at moſt that as.” 

© 


a 
; 


124 Mbſervations touching the 

of the Univerſe called eAfher ,, which 
poſſibly may be nothing elſe but the 
{ubtler and more refined parts of the 
Air, diſgroſſed of thoſe vapours or Effiu- 
via, which obtain ordinarily 1a the: in- 
ferior parts of the -Air, commonly cal- 
led the Atmoſphere. Lo 

And therefore one method of diſcul- 
ſion of this queſtion will poſſibly-be ap- 
plicable to both theſe Suppoſitions, . of 
the admiſſion of forreign Air or «Ether 
into the derelicted ſpace in the- Tube 
aboye the Mercury. .. _ 

If therefore it be forreign Air or - 
ther that occupies that place, it muſt be 
upon one of theſe accounts, v:z. eirher 
that;the Air or «ther, upon the account 
of its own ſubtlety and tenuity, freely 
and | of its own accord pervades . the 
Glaſs or the Body of the ſubliding Mer- 
cury, and fo takes up the derelicted 
room ; orelſe that although of its own 
accord it would not penetrate through 
either of thoſe two Bodies, yet that it is 
as it were forcibly ſtrained through 
the pores of the Glaſs or Mercury, and 


by the ſubſiding of the Mercury, and the 
| re- 
1 


Torricellian Experiment, 125 
reſitence of Nature againſt Vacuity , 
h || percolated into that vacant ſpace. | 
e As to the former of theſe Solutions, 
e || it ſcemsaltogether unreaſonable to ima- 
- | gineany freeor unconſtrained penetra- 
- || tion of the Air, or /£rher, into that 
l- | ſpace: for although the Glaſs, and like- 
wiſe the Mercury are not altogether de- 
ſtitute of Pores, yet they do not run in 
a ſtraight uninterrupted line, but are 
croſſed and obſtructed by interpoſed 
filaments, that muſt necellunly ſtop the 
free paſſage of the Air or Ether through 
them, ſo that they are not wholly per- 
E- | vious to thoſe Bodies. 
be And that this is ſo, appears by this 
er I one inſtance, whichis as good as.a thou- 
nt WF ſand. | 
ly Ifit were true, that the Air or Ether 
he I did freely paſs through the ſuppoſed 
-r- I pores of the Glaſs or Mercury, the Mer- 
ed Þ} cury would never be ſuſpended at twen- 
ty nine Inches, but would wholly fink 
into the veſſel or reſtagnant Mercury; 
for the inſinuation of the Air or Ether 
tirough the Glaſs or Mercury ., would 
lupply the vacuity, as well below twen- 


oy 


; | 
f 
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ty nine Inches as above, and ſo -accoin- 
modate the derelicted Tpace in all'its:E- 
vacuation, as wellas mipart, and like- 
wiſe would accommodate the'Mercury 
in its natural deſcent without, any :in- 
convenience, and yet wefind'; that at 


v 
1 


' 


twenty nine Inches: the Meccury keeps 


<4 


up, and ſublides not. © ut 
And that which 'puts it out of que 
ſtion, that the natural irruption of the 
Airor ether fills not/this Space, is this: 
let|but theleaft orifice, no bigger than 
the point of a ſmall Needle be made in 
the top of the Glaſs Tube, the Mercury 
would entirely deſcend; and not be fu 
ſtained at twenty .nine Inches, becauſe 
here is an almicocr'c forreign Air to 
ſupply the as derelicted by rhe Mer 
- cury, as faſt as at deſcends. And:th: 
ſame effe&t would follow, if the Air or 
ther did penetrate through the ſmall 
_ pores of the Glaſs or Mercury. And fince 
we ſee it doth not obtain that effec, we 
have reaſon unqueſtionably to conclude, 
it| hath not any admiſſion ab ' ext: 
through thoſe ſuppoſed: pores of either 
of thole Bodies. __ FE 4 
| 
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It remains therefore tobe conſidered, 
whether that by the great contention 
of Nature againſt Vacuity, and the for- 
Cible ſtreſs ofthe Mercury on its deſcent 
downward, there be not a kind of for- 
cible ſtraining of ſome Aery or Ethe- 
real Particles through the Glaſs, or at 
leaſt through the Mercury, which is 
partly expoled to the external Air. 

I anſwer, firſt, as touching the per- 
meating of Air or erher through the 
Glaſs ;, it ſeems utterly impoſlible, for 
the reaſon before given. - Indeed the 
vigor of Light or Fire penetrates the 
Glaſs, not (as it ſeems) by any tranſition 
_ of any Corporeal Subſtance, but only 
of a vis, virtws, or vigor, which commu- 
nicates the quality of /umex or calor to 
the Body that it finds there, but conveys 
not any Corporeal Subſtance tranſ{mit- 
ted through tha Glaſs. 

Secondly, as touching the ſuppoſed 
[training of the Air or ther through 
the Mercury, and diſcharging it in the 
{ummity of the Tube : I muſt needs ſay, 
that in ſome inſtances the forreign Air 
will make a viſible perforation and 

tran- 


« 
t 


123 Dblerbations touching the 
cranſitioh through the body of Mertu- 
ry as well as of Water. = 
- If a Tube of Glaſs, ſealed at one end, 
be filled with Water, or Mercury, and 
then inverted in the free Air, (unleſs 
the/Tube be extremely ſmall) the Mer- 
_ eury will ſabſide and/deſcend' by the 
ſides of the Tube, -and the Air aſcend 
throughit in a Pillar or Bubbles in the 
+ midit, 1n the my ſame- {ucceffive. order 
as the Mercury deſcends ;. the Mercury 
thus laterally deſcending, making way 
for the aſcent of the Air, and the Airin 
rhe ſame ſucceſſive moments aſcending, 
filling the room rel1&ed by the Mercu- 
ry : and this aſcent ofthe Air is evident 
and conſpicuous to the Eye. 
But in the matter 1n queſtion , there 
ſeems to be no ſuch pervading of the 
Airthrough the pores of the {aſpended 


or reſtagnant Mercury. 


> 


how 09% hs 
þ 4m 4=% *<»u7- red 4 4 
DA OS - 5 ee ns th E 
ee, E- * 'F, ne LL TEE ESE Gs 2g - 
> eres _ —_ WY Ade tas. ge ect, —_ G were 
_— — bo as: nn I I re > 
= — 4 —— o ” ate hoc 8 


* ——4 "> ow I TIE 
4s F n 
d \ «, f os - »S 
> 22, 
7 Lorton - 
3% Mg ds 


ne GE e pg 
__ hy 
eee « - 
—_— - * oP Xa 
” et A i Bt eden ora >the 
- TH. 0-2 Oeore pity RA. ws 
S PR 00s oe RG i We! br ae - 
: . AORIIT nr ter roi ans. 
£ > -——_ 
Wo hr = br «> 8 FE 
Sy > a EM WS 
2 be 


<_ 9g 
_ OOO > . 
- 4 0 ic I2 A 
: po wan. - ” 


Firſt, if fuch a tranſition of the Air 
were through the column. and reſtag- 
nant Mercury, it muſt needs (as in the 
formercaſe) makea viſible appearance 
thereof'in the Mercury, and raiſe ſome 
tumultuous phenomena in it; but no ers 
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_ Torricel;an Experiment, 129 
thimg appears to theeye in the Torrice/- 
lian Experiment ! 

-. Secondly, the difficulry of the may 


. tws. of the external Air through the 


Mercury in the Torricel/ian Experiment 
is infinitely greater than 1n the inſtance 
above given : for in that inſtance the 
Air harh bei one motion upward , and 
is afſiſted in it by the Mercury -giving 
way to it. But here in the Torrcellzan 
Experiment, there muſt bea double in- 
tention and motion of the Air, v:z. 1. It 
mult deſcendendo terebrate through the 
reſtagnant Mercury, and then when it . 
hath paſſed that difficulty, it mult tere- 
brate through the ere&: column of 
Mercury alſcendendo, And it 1s not con- 


| ceptible that the pores of the erect and 


reſtagnant Quick-ſilver , croſſing one 
another in reſpect of their poſition and 
ſituation , *can accommodate ſuch a 
crooked and contradictory motion of 


| any particle of Air; 


Thirdly, again it cannot reaſonably 
be thought, but that if there were ſuch 
atfanſition of the Air through the re-. 
ſtagnant and ſuſpended - Quick-ſilver, . 
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but it ſhould be as reaſonabe to coneanue 
after the ſubſiding of the Mercury ta 
twenty-nine Inches, as before, the paſ- . 
ſage remaining ſtill open through the 
Mercury. The cnnaice whereof 
would be, that the whole Tube would 
be fupplied with Air, and conſequently 
the whole body of Mercury be emptied 
into the reſtagnant veſlet, as when a 
Ittle Pin-hole 1s made1n the top of the 
exc] Tae 2 7 = tt od 

Fgurthly, again if it were forrreign 
Air or /£ther that were admitted, 1t 1s. 
not eaſily 'conceptible, how the finger 
{topping the-upper orifice of the Tube, 


ſhould be attracted inward, or the Blad- 


der diftended, as 1n the former Chapter; 
tor the immiſſhon of forreign Air 
through the Mercury, or Glaſs, , muſt 
rather contract than expand the Blad-. 
der, by the acceſſion of an exfernal com- 
preſſion from it, as will happen upon 
the leaſt hole made in the Tube. Upon 
theſe. and the like reaſons it ſeems to 
me altogether improbable, that the de- 
reliced ipace ſhould be filled with Air 
or «&zher from without, by.an intro- 
S_ miftion 


Wi vrricellian Experiment _ z3t 
miſſion of it through the Glaſs of Mer- 
Cury. | | . : 
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Connie the ether Saporion, namely, 
that this derelicfed Space us filled with 
a Body ab intra. TE 


Ince thereforeI have concluded, that 
this dereh&ed Space 1a the Tube is 
filled ivith a Body, and that That Bady 
comes not abextra, and there is:no Bo- 
dy within to fuppply that.room but 
the Mercury, or thar which muſt be 'ex- 
tracted from it: and 1n, as much 'as the 
Mercurial eonſiſtence it ſelf is deſcended 
to twenty nine Inches, it remains necel- 
lary that this Body that fills the dereli- 
Qed interſtitium, maſt be a ſubtls body 
extracted from the Mercurial budy. 
But how. or in what manner this is ef- 
tected, is inquirable. . Ce bt 
And now before I comie to the I Tqui- 
'ry 1tfelf, T muſt take notice that there 
arethree kinds of inſtances of the Torri- 


- 
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x The firſt 1s, where the Tube is juſt 
twenty nine Inches and half long , and 
ſealed at the top, and then filled with 
Mercury, and-1nverted into reftagnant 
Mercury, without any admiſſion of any 


TS 
'S £4 


Wall | "Air; and though that be difficult to 
SL io cftet, yet if it be effected, there is no va- 
[it cant ſpace left, but the colump of Mer- 
cury adheres to the top of the Tube, it 
being its juſt ſtation, . 
2. Theſecondis, when the Tube is 
above twenty nine Inches and half, ſup- 
pole four foot long, ſealed at the top, and 
filled up to reney nine Inches and half, 


Hit 4k and then inverted, whereby the Air ri- | 
Bio i ſeth'ito the top of the Tube, and the 
lll | Mercury ſubfides not only to twenty. ſ | 


nine/Inches and half, but much lower, 
namtly as far as that column of Air in NI; 
the upperend of the Tube is by tenſion 
extendible by the force of the deſcention 
WE | of the Mercury, which being about 
| (20 eighteen Inches ot Air, poſſibly by the 
11.5% ____ delcentofthe Mercury will be extendedi 
toabovetwice the length, whereby the 
Mercury may ſ{ublide it may be to' about. 
_ fourteen Inches, (I amnot curious 1n 
the Calculation.) EL »C The. 


Lo ———G— =, 


| 
[1 
{ 
j 
ft 
[ 


Torriceli;an Experiment. 133 
- 2, Thethird Inftanceis, where the 
Tube for the purpoſe 15 four foot long, 
ſealedat oneend, filled with Mercur 
without any portion of Air atlnicrad, 
whereby the Mercury inverted into a 
veſſel of reftagnant Mercury, fublides to 
twenty nine Inches and half, and fo 
leaves about eighteen Inches deſerted 
by the Mercury. | =” 

And though in the purſuit of this diſ- 
courſe there will be of: of the diſcuſſion 
of the two former Inſtances, yet in this 
place only the laſt of the three yalds the 
Inquiry, nanny what it 15 that fills that 
ſpace derelicted by the Mercury. 

AndI adventure to conclude, that it 
1s a ſubtle Corporeal Subſtance extra- 
ed from the groſs Mercurial Body ,: or 
ot t f Br ” 

The methods of this Separation are 
two, the one propoſed by ' Lins, the 
other offered by others. MN 

That of Zizws (if I underſtand him 
aright) ſeems to be this : namely that 
by thedeſcent of the Mercury,and# obſe- 
um nature univerſalis, for preventing 
ot Vacuity, there are taken away ſuccel- 
K 5 ſively 


By % % 


4 Ep 4 4 " 4 
SEES EI 4. $4; API pe; Ana Nog _ , 
; $7 tt RX PIE OE rt » day. - WP We 243% ES Ke rk 
oy : Gi on RENNSS ol 
MOWNS. Wang raya nee. 
_— « TI Grtg a rn nn CO Was 
" n yr - a 
as La VII 
bears : Wo 90 


Ag; 7 
ch P — 3 "<< 
Nv "ey og . 
" #5 
= —* "Int. 4 
PV. £ 


”y $4e) dy Pe aniers Fug 
ME ee a A Ee, COON 
L —_ PID ve! rs WL. 2 "> a FO nts 


Os 


"RE 
gy 7 # SN 
7 BY. : . 
. oe EE Bets F 
UW Faqs ” _"- 4 I 1 


134 Obſervations touching the -. 


ſively fromthe ſuperhicies of the Mer: 


cury certain ſcales as it were of an in- 
diviſible profundity, and theſe are rari- 
fied into a ſubtle inviſible confiſtence or 
yapop,which ſupply that deſerted ſpace, 
and make up a kind of fwniculus that 


ſuſpends the Mercury. to the Tube,and is 


coextended to the whole vacant ſpace 
gradually, as the Mercury deſcended. 
This ſeems to be fomewhat-difficult, 
eſpecially conſidering the heterogene- 
ous parts of rhe Mercury, whereof ſome 
ſeem to be of that folidity, that are un- 
capable of ſuch a ſeparation. 
Beſides it would be difficult to con- 
ccive, how thelc ſuperficies of ths Body 
ſhould in a moment, by the inclination 
of the Thbe, ” rej «9 to the Mercu- 
rial body and conliftence,; and in 9 
moment again, upon the re-exection of 
the Tube ro 1ts' perpendicular poſture, 


be rarefied from ſo groſs a confiſtence 


into ſo ſubtle 2nd inviſible 'a nature ; 
both which will be the effects, one of 


the inclination ; the othey of the re-ere- | 


Ftion of the Tube. 
There ore ſhall rather chooſe ra 
; : LNGF y 
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ther, and , as think a more accountaz 
ble Solution. | OBLT 02 192 
It is plain to our daily obſervation, 
that all Bodies , eſpecially ſuch 2s are 
liquid or fluid, do contumally ſend out 
from them certain ſubtle Zffrrrra, tearce 
perceptible to the Eye, bur manifett in 
theireffe&ts. It is allo evident, that all 
. Bodies, eſpecially fluids, - and fuch as 
conſiſt even of Heterogeneous: parts, by 
ſtrong agitation, -by heat or ' motion, 
have many of their parts reſolved into 
a more ſubtle con{iftence, than appeared 
before ſuch agitation. Thus Water by 
heat or violent motion reſolves it ſelf - 
into vapours or ſteams. . "711 
Mercury is of it ſelf an heterageneous 
body, conliſting of ſome more Yolid , '©- 
ther more fluid and moult parts. Ir any 
_ man ſhall take the pains/ violently: to 
ſhake Water and Mercury together, and 
throughly-wath it, he ſhall find rhe ſhi- 
ning parts that are the more fluid, i16- _ 
vered from little black or dark granules 
like Sand, which will gradually fubſide 
viſibly inthe water into a heap, - before 
the nimble ſhining partidles -unired 
RK 4 .to 


thus by the ſeparation by wa- 
ter, ſo by a ſtrong heat the Mercurial 
Bodies will be in a great meaſure re- 
ſolved into a fume or ſmoak, which ne- 
vertheleſs (as 1s faid) will coagutate. a- 
gain, and aſſume the former Mercurial 
conſiſtency, at leaſt in a great meaſure, }. 
; Mercury, though it be one ofthe col- 
deſt Minerals, . doth contain and fend 
out from its body certain Effiwuvza, and 
noxious yvapars , as they experiment 
that are converſant in Mines of that 
EL - 

If any man obſerve the deſcent of the 
Mercury from the top of a long Tube in 
the Torrigelliay Engine, he: ſhall find 
the deſcent not ſo quick and nimble, as 
if both ends were open , and (contrary 
to the uſual acceleration of deſcending 
heavy Bodies) more and more flow and 
faint, the nearer it comes to its ſtation , 
which is an-evidence that. there 1s a 
ta and contention in Nature, while 
it extrates, ſeparates , and abrades the 
parts, that muſt fupply the derelicted 

Fo TE, | ſpace, 
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ſpace, and likewife it giving them a 
tenſion or dilatation an{werable tot. ' 

They that have exerciſed much the 
Terricellian Experiments,/and: rhofe of 
the like nature with Mercury, have ap- 
parently found that the frequent itera- 
tion of theſe Experiments -haye- much 
imbaſed the nature of Mercury , depu- 
rating it from thoſe ſubtle fteams and 
. Efflvia that! naturally attend it ,- and 
thereby the very Mineral it {elf becomes 
more vapid, diſcharged of itsfubtle Spi- 
rits or parts., and rendred lels uſeful 
not only for Medicinal but Mechanicat 
Experiments : wherebyit appears that it 
loſeth ſomewhat: of its: more. ſubtle ſub- 
ſtance by iterated Experunents',; and 
will proye more ſluggiſh. -'For: this I 
call to witneſs Honoratuc iFabri,. in the 
latter end of his Philaſopbical. Dialogues; 
and fome of our own Nation that: have 
aſſerted the ſame ,. and in my own Ex- 
perience I have alſo found it true. 

It 1s certain, that.-when Mercury, or 
any other fluid falls in a Tube, the roh- 
crit falls, the:more force it hath; and 
the greater compreſſion the-lower parts 
recelve 
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133 Dblerbations touching the 
receive from the upper , for all Bodies 
' L | ; . G 
that deſcend; deſcend with the greater 


force, according to the altitude of their 
deſcent, asTI ſhall have occaſion hereaf- 
ter toobſerve. _ TT 3 
Tihedeſcent therefore of Mercury in a 
Tube of ſix foot. high , 'is much more 
werful than a deſcent: from four foot 
igh ; and That than.a: deſcent from 
three foot, or twenty nine Inches high, . 
and] conſequently. the ' compreſſion - of 
the inferior parts by the ſuperior ; and 
in a;greater deſcent than. in a leſs. - 
- the —_— of all is the more vigorous 
And yet (as I before faid) it is evident in 
the delcent of the Mercury from a Tube 
of four foot high, ſtopt above, and im- 
merled beneath in reſtagnant Mercury, 
is not without a /u&z. or contention , 
and although the higher the Tube 15, 
the deſceitt at firſt is more quick, yer it 
gradually :grows lower and {lower, 


till 'it come to the common ſtation of 
its {uſpenſton, vzz. twenty. nine-Inches 
and half, or thereabouts.. -But yet even 
10 the firſtefforts of its motion, it 15 not 
ſo quick or violent, as its own natural 
motion 


/ 
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motion would otherwiſe attain for it, 
receives a 7emors and impediment by 
the difficulty of ſeparating of its ſubtle 
arts, of ks t 

'. Theſe things are apparently true to 
1 any man'sobſervation , and from theſe 
- obſervations I frame theſe ConcluGons. 
th x. That the ſubſtance that fills the 
1 # head of the Tube; as the Mercury de- 
| ſcends, are the Effiwera, ſteams, dr ſub- 
f | tle. vaporous parts of the Mercurial 

' 2. That theſe-ſteams or yapors are 

ſeparated from the Mercurial: body by 


7 


S 
a i adouble immechate means. Firſt by way 
: 
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of Expreſſhon, or driving them out 

by the ſtrong deſcending motion of the 
5 Mercury, the compreſſion of the interior 
5 | partsby theſuperior, and thegreat agi- 
5 | . tation'of its parts; the groffer. Mercu- 
t 8 rialparts coming cloſer together, and 
» 8 driving out the more ſubtle and vapo- 
f 8 rous parts. Secondly by. way: of -Ex- 
traction, or ſtraining out thoſe parts 
| thataremore ſubtle and fluid, hd ca- 
| pable of Expanſion , and from thence 
| ariſcth that /uf74 and mors in the deſcent 
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Ut ns touching the 
of the Mercury, by the ſtraining of the 
Mercurial vaporous bodies, and raking 
them out. And on 

3. - Thatthoſe parts thus extracted 
are dilated and extended to as great an 
amplitude and tenſion, as the ſtrength 
of the deſcent of the Mercury, and the 
amplitude of the ſpace it leaves' re- 
quitesz which tenfion alſo contributes 
much to the retarding of the ſwiftneſs 
of the Mercurial delcent, ' 

4: And becauſe at tweltty nine In- 
chesand half, the weight of the Mer- 
cury decreaſeth to ſuch a ſtate, as cannot 
work any farther ſeparation of ſubtle 
matter to ſupply any more room, it 
ſtays there, and deſcends no farther, not 
having ſtrength enough at that hight 
to ſeparate any ſubtle matter from it 
ſelf, to ſupply the ſpace it ſhould leave 
by ſuch deſcent. 7, 


x40 Obſt 
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_ 5.] Although the immediate cauſe 
_ ofthe ſeparation of the ſubtle matter of 
Mercury, and the expanſion or dilata- 
tion thereof, be the force of the deſcent, 
and weight, and preſſure of the Mercu- 
ry, yet this 15 performed 77 obſequinm 
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aniverſalis nature, for the-avoiding of 
thediſſolution of Continuity, or, which 
is all one, ob fugam Vacut, * ; 
6... Andthe ſame reaſon mwutaris mu- 
- zandis will be applicable to the ſuſpenſi- 
on of water in a Tube,which will be ſuſ- 
pended at 31 foot;orthereabout, as Mer-. 
cury is at twenty nine Inches. For by the 
ſame means that ſubtle parts are fepa- 
rable from Mercury, ſubtle parts are 
much more ſeparable from Water, by a 
ſtrong tenſion or compreſſion of it, as 
appears by the raiſing of innumerable 
Airy Bubbles. out of a veſſel bf Water, 
by the ſtrong tenſion of- the Air in the 
Air-pump, large inſtances whereof ap- 
pears 1n Mr. Boy/e's Experiments, 19, 21, 
22; 33-0 | Fa” | 


The whole proceſs and model of the _ 


ſuſpending of Water in. a long Tube' 
above one and thirty foot long, and 
how it ſubſides to about one and thirty 
toot, and no longer. vide apud Shottun 
1n his mirabilia Vari (ib, 3. cap. 2. in Ex- 
periments Robervalli. (Magnan & Bertii. 
And now if it be ſaid, ſuppoſe the 
Tube were ſeyen,.. eight ;: or. ten foot 
long, 


< 


142 Dblervations toucyirig the 
long ,.or if it were three -or four foot 
long, and the: upper .end were a Bolts 
head, that ſhould contain three or four 
pound of- Mercury, thus would ſubſide 
to twenty nine Inches: . where ſhould 
there be Efisvisto fill fogreat a ſpace? 
Lanſwer-: the more Mercury.delcends 
ro twenty. nine Inches, the more -Effia- 
via there will be to fill: that place 'thar 
the Mercury left, and fo the Supply will 
neceſlarily be as liberal, as the-ſpace the 
Mercury took up before ats:deſcent to 29 
Inchesand half, becautethere is a grea- 
ter \ftock df Mercury to. yeild it, and 
2 greater continuation of motion to ex- 
tract it. And there ſeems no neceffity 
of any great quantity of ſubrle matter 
to be driven, or dfiven out of rhe Mer- 


curial Maſs, becauſe ir 15 'a ſubſtance ca- |} - 


pable of dilaration'to a greater - expan- 
fon than its own natural conſiſtency, 
by the ſubkding of the Mercury. 
 Merſennes tells us,that by TEN 
he finds, that by a frrong tenſton of 2 
particle of Air, t-15*capable to at-ex- 
pantion of neer ſeventy: rimes the [pace 
of its ordinary confiltency, as 1n _ 
(7 piles, 
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iles, and the like Engins.* And we ce 
Far if an Inclrof Air be left in the top 
of the Tube; it wilt by the bare force of 
the deſcent of the Mercury-be expanded 
to neer ten times its former ſpace. And 
upon the ſame account 1t will fall out, 
that the quantity of one Inch of thoſe 
Mercurial efluxes will, by-the defcent 
of the Mercury, beſtreechedour and ex- 
panded tofill the derelicted ſpace of the 
Mercury, far exceeding their common 
and ordinary extenſion. 
Fig. 9. The*moſt conſiderable Ob- 
jection againſt this Suppolition ſeems: 
to bethis. That if the Tube of four foot 
long filled with Mercury, and then im- 
merſed in reſtagnant Mercury, where- 
by the Mercury fubſides to twenty nine 
Inches, and leaves a ſpace of about 18. 
Inches ſeemingly empty, yet if the Tube 
beinclined, as in B, to an altitude pa- 
rallel to twenty nine Inches of vertical 
hight. The Tybe_ B will.be as at firſt 
blled with Mercury , drawn 'or driven 
out of "the reſtagnanr veſſel, andno va- 
cant ſpace left; and if again it; be-ere- 
ted perpendicularly as before :the Mer- 


cury 
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eury wa ſubfide as beloes.s viz, to twen- 
ty nine: Inches, what becomies of the 
ſubtle extalation upon the inclination 
of the Tube? :. 

lanſwer, i it 15 true, hat by the. incli. 
nation of the Tube the Mercury'that de: 
icended out: of :the 2Tube 3nto-. the 're- 
ſtagnant veſfel ,of Mercury , wilt be 


drawnup into the Tube, .and the! Tube 


filled again with it, the ſame by the 1n- 
clination of. the;;Tube becomes of lels 
accidental weight. ' But: this doth no 
way croſs what I have” ſuppoſed: I 
therefore anſwer, 

r, . That bythe inclination of the 
Tube at'B,/the Mercury doth not prels 
fo urgently upon the ſubjected Mercury, 
_ as itdothan-its þ geo.0.2-= ogg polition ; 

for it is ſuſtained according to the hws 
of Staticks by: leaning upon the incli-: 
ned Tube. :andpreſſerh not {6 We 
"mm the fand or Baſe. 

' Tharbhereforethe pores. or. con-| 
hn of the Mercury 1n the inclined 
Tube aremorelax andopen, andrregain 
more of thar natural 'texture-of its Mer- 
 eurial confiſtence, / and receives into it 
= | 2 _ again 
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ns or efflu- 


again thoſe connatural 


 xes, that were ſhot or drawa. ont of it 


by its former compreſſion, and the attra- 
ion made upon it by reaſon of its de- 
= 1 =, o9ioþ ; 

\ 23. And by its re-ereftion unto its 
former perpendicular poſture, they are 
again thruſt or drawn out by its con- 
traction and compreſſion , and the for- 
cible attraction- wrought upon it by 
that Catholick Law of Nature, preſfer- 
ving the continuity of the Univerſe. 

And that which ſeems evidently 'to 


 evincethe truth hereof, is the inftance 


given by the Excellent Author himſelf, 
1n his 20, 21, 22, 23, but eſpecially in 
his 24** Experiment of the Air-pump ; 
wherein the vigleat attfaction of the 
Pump, and the ſtrong tenſion of the Air 


included in the Receiver, raiſeth from 


the bottom of an included yeſlel of Wa- 
ter Oyl, but eſpecially Spirit of Wine, 
great Bubbles to the top of the veſlels, 
(which is performed either by that for- 
cible extraction of the more {ubtle and 
Aerial Particles included in that liquor, 
or by 1ſubrilizing or rarefying tome. 
LD © parts 


146  ©bſervacions touching the 
parts of the liquor. But as ſoon'as that 
#rong tenſion and attraction by the 
.included Air is taken off, by. the immiſ- 
fon(of freſh Air-inro. the be. the 
Bubbles ſubſided, and the ſubtle parts 
included in.it were again rejoined, and 
reunited to the ſame - _—_ vors from 
whence they. were exhaufted, which 
by a new:tenſion wrought by a new re- 
peted {uction of. the CO) might be 
again extracted. . 

And thusfar touching "the third Ge- 
ceral, namely what _S 5 that is inclu- 
ded intheſpace derelicted by the Mer- 
cury. 
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The enquiry toxching bbs Cauſe. that \herys 
the © Mereary fuſpentied in the Tabr at 
19 izches, or thereabuat, and firf 
what is not the Cauſe of this Suſpenftow. 


H E | confideration of what it 'is 
inrtoupperendoftbe Tube, and 

ace; tnrheupperend of the Tube, and 
WG" what iris, that keeps 
up the Mercury to twenty nine Inches, 
or thereabours, are of two! veral kinds: 
forakhoagh che former Conſideration 
15 neceſſarpto be known, before we can 
arriveat a reaſonable diſcovery of -the 
latter ; yet it wouldnor be;{umply of ir 
(elf impolfible,. tharthere ſhould /be:fuch 
a corporeat ſubftance, ' as I have /above 
conjetured, in the derelidted head: of 
the Tube, and yert'the Mercury might 
wholly diſcharge. it ſelf in the reſtag- 
nant veſſel, which yer. we fee ir doth 
Nor. : i | LL 
Therefore having in the former 
| L 3 Chap- 
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Chapters finiſhed the former , which 
was the fourth general Inquiry, name- 
ly, what it is'that fills: the derelicted 


ace; I now come to the-fifth and 


| | ixth- Inquiry, :namely what is not the 
4 cauſeofthis ſuſpenſion of the Mercury, 
So and (what ſeems to: me the true cauſe 
; thergabs- nil} 55 


And among thoſe that are aſſigned 
for cauſes of this ſuſpicion,which yet are 
n9t.caules thereof. I ſhall mention on- 
ly theſe three ; namely the'renitence or 
reſiftance of the Mercury .in_thereſtag- 
nant veſſel, 2;..and the courterpoile 
of the-impendent column of the Atmo- 
{phere, equal in baſe to the baſeof the 
Cylinder of Mercury ſuſpended in the 
Tube; and 3. the Elatery or Spring of 
the inferior part of the Air. 


t 


Ofthe former briefly 1n this Chapter, 
of the two latter more at large in what || 
1 i] jj} mllaws 94 | 
q |  Stevinws in the Explication (of the |f ! 
3 Ut x0*k, Propoſition of his Hydroſtaticks, |} * 
| affirms, that the reſiſtence of the baſe 
| of any fluid Body, ts greater 1n propor- 
tion'ithan the ponds. deprimens of a hike 
1 | | Þ 
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fluid: which Fabri'in the ſixth ofhis 
Philoſophical Dialogues, 2% 480. and 493; 
oes about Geometrically to' demon- 
{trate: but Iconfeſs that its performed ' 
with ſo much intricacy, and obſcurity, 
that Ido not fully apprehend: it.* —_ - 
Andiif this be ſo, it may ſeem ar firſt 
view, that the refiftance of the reſtag- 
nant Mercury in the '{ubjacent veſlel; 
which's as it were'the bale or foot of 
that Mercutial Column of Mercury, 
that js ſuſpended in the Tube, may con- 
tribute ſomething to its ſuſtentation 1n 
| that poligion/ [77 19990 5357 1 277 
But upon due conſideration I find 
| this 1s but an imagination, and contr!- 
butes nothing to this phenomenon. 
| Indeed, if a liquid be impendent upon 
ſolid baſe, as Mercury upon Marble ; or 
fa lighter or leſs compacted fluid be bot- 
tomed or imbaſed upon a much more 
groſs and compacted fluid, as a Tube full 
of Air upon a Superficies of Water, or a 
Tube full of Water upon a Superficies 
of Mercury, though the Tube be open 
at both ends, the Baſe will ſuſtain the 
Column of the lighter or leſs compacted 
fluid, —— 3 But 


And ther 
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:50| Dhſerhaians touching the 
But if they axe, of the -ſate'kind and 
confiſtence, the.;Pale contributes no- 
thing to the fiſtentation. of the'ympen- | 
ding-Column, :But if theretbe ho ather I 
impediment , jt will wholly ſubſide. | 
bre tf. Tybe:, open at 
both ends , be filled with Water ; and 
the lower end ftopt with the finger, be 
immerſed under a veſſel of Water , and 
then unſtopped z'or if an; open: Tube 
ſtopt at the lower end with the finger, 
be iynmerſed in 8 veſſel of reſtagnant 
Mercury ; in theformer caſe the Water, 
and, in the latter the Merebry wall 
wholly ſubſide tothe level of the Super- 
ficies of the Water or Mercury in the 
ſubjacenr veſſel , which would not be, 
notwithſtanding the Tube were open 
at both ends, it # Baſe of the ſame fluid 
had! any force or reſiſtance- againlt its 
Nay 


deſcent, I er 11:17 
: Nay the truth is; the paſition of the 
Water or Mercury 1n the Tybe,.1n any 
the leaſt degree higher than the Super- 


b; 


ficies of the Water .or Mercury in the 


yeſſe] , hath an accidental Gravitation 


 VpMn 2 lower Superhcies of the {ame 


- fluid, 
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fluid, by reaſon of ſuch poſition or ele- 
vation of the fluid in the Fube , above 
the Superficies of the 'tluit if the veſſel, 
and by that poſition preſſeth upon it, as 
| ſhall be farther” illuſtrated * Hereafter- 
And therefore the ponds deprimiens of 
the fame fluid 1n fach an elevated poſi- 
tion, conquers and overmattheth*the 
potentia ſuſtinens of the ſubjected fluid 
though it were" an Ocean” df Warer: ry 
therefore lay aſide this Suppdſition, as 
contributing nothing*to this phexome: 
non, and proceed © to the examining of 
thoſe, that' with great pretEhſion at 
patronage are ſuggeſted tobe the Cauſe 
of this Suſpenſion; 70G 7 


a uh Ed oor ha nte a ans, Aeon. 44 _ —_ _ 
'% . o - bm: fe : A 2 Me n 
” - FS TE 


« 


| 

f ; 
h 
* 
if 
[y 
I ; 2. 
, i 
s 
þ k 
Y 
| 
[i 


| CHAP. XI. 


djum of a pillar of the CAHir, or Atmo- 


curral Cyltnaer. 
His latter age, as it produced the 
| Torricell;an Experiment, ſo it hath 
produced a new Syſteme, ia Nature for 
the: Solution of it , namely the Gravi- 
tation of the Atmoſphere, and an equ#- 

ondiurms of a Column thereof to the 
weight of the Mercurial Cylinder con- 


rained in the Tube, whereby it is ſuſtai- 


ned; a fuller Explication whereof here- 
after follows. 2 
Andit is admirable to ſee, how much 
this new opinion hath obtained among 
the Yirtwofgof this latter Age; 10 that as 
a new faſhion is greedily entertained a- 
mong the Gallanrs of the times, and an 
old faſhion deſpiſed and contemned , ſo 
this new hypotheſis 15 as greedily enter- 
tained by the great Wits of the Pome 
_ T2 7. and 
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Concerning the ſuppoſetion of the Xqu 1 pon- 
re, as the Cauſe ſuſtaining the Mer- 
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and hath obtained the ſtile of a Dotrine ; 
and the Old Peripatetical Learning 
touching Yacawre, and the Inſeparabuli- 
ty of Bodies, exterminated,under the re- 


proach of decantatafuga. * 
Nay the theory is ſo much :1dolized, 
that ſome late Authors have ſtrangely 
contended for the dignity of :being the 
firſt Inventers of it. go 
And ſome that have defended the 
Peripatetical Solution of fugawacus , as 
Shots, when he wrat his mirabilia Hy- 
| draulica and pneumatics; yet whether 
overwhelmed and. aftoniſhed with the 
Magdebwrgh Expernment' and : varieties 
thereof, or whether he was not willing 
to ſeem to perceive lets than the/Y7rtzofs, 
that had eſpouſed the new Solution, 
becomes 23 Convert , and fairly retracts 
his former Qpinion , and gives up the 
Solution of the Torriceliian me gh wag 
to the £quipondtwmm of the like portion 
of the Atmoſphere;in his Techmce.Cari- 
os, 1.4. cp.6:8; 3: | on 
And'tis pleaſant to ſee what a_won- 
derful* progeny, and voluminous Sy- 
tems | of Theories; CHIN 
0N- 
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x54 | Dbſerbations touching the 
Conclufions have been ſince built upon 


Suppoſition! whereiri though the 
ors haveſhewn much wit, tubtle- 
ad learning, yet they have loſt the 


expence of much time, and invention, 


and pains, if at laſt when-all is done, it 


prove but an imagination: ' 
. The: Suppoſition therefore ſeems to 
| be this: SHE a. fo L 3047] 


SCE FT a: tad 3.3314 
bn] r, '- That the Atmoſphere or-lower 
portion of the Air, ſome fay ſeven,fome 


twenty 


y two, others fifty,: others an hun- 


red miles high , hath" a confiderablo 
Gravitation upon its inferior parts upon 
the Earth, and upor. all: Bodies in this 


lower-world. 


I 


be 
7 


one 


then invertedinto a reſtagnant veſſel of 
Mercury , the Mercury:will ſubſide to 


we 


lower, becwuſea cohumn:of Atmoſphe- 
rical Air, of the fame-baſe. with/the'ca- 
vity ofthe Tube, and incumbent -upon 
the/face of the reſtagnant Mercury, doth 


juſt 


cury of twenty nine Inches and - half 


| 
bi 
LH 
. 


{ 
1 
| 
% 


2. That where'a Tube, ſealed - at 


end; is filled with Mercury, and 


nty nine Inches: and/thalf, 'and' no 


counterpoiſe ſucha column: of Mer- 


* I , um. Kanss oc 


high: 


+. 
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high: ſochatif the-Mercurial' Cylinder | 
beof that bulk, —— five. pound, 
the Atmoſpherical | Gylinder' weighs 
juſt as'much,and {oas one artificiableale 
being charged with-: an equal- weight 
with the other, ſtands 10 this equitzbri- 
am: {0 in this natural 'Scale the: Atmo- 
ſpherical Cyligder: preffing-upon the 
retagnant Mercury . with - an'-cqual 
weight, to the 29 Inches and halt of 
Mercury in the Tube, ſuſtains and keeps 


» 
. 


1tupinan 4qwi#brimm. NN: 

'3. Butif whde'the Mercurial Cy- 
linder ftandsthus ſuſpended. , there 'be 
any little hole -made:1n the Jealed: top 
| ofthe Tube, the weight ofthe Air now 
preffing in upon:the: Mercurial: Cylin- 
 der,takes away that-4quilzbridm which 
it had with that external columa of At- 
moſphere, while it was proteec>from 
the. impendent* column of Air by. the 
| ſealed top of the Glaſs; and now: the 
Mercury 1s drivetr dbwn'by therequal 
weyght of the: Air; and wholly fubfides 
intothe reſtagnant Mercury, for :now 
the Aereal Cylinder without the Fabe, 
and that within and Uporr Le 

ave 


£ 
! 
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156 Mblerbations touching the 
havethe ſame common. weight or Gra; 
vitation upon the Mercury.' And upon 
theſe Suppoſitions they graft innumera- 
ble Concluſions, and among the reſt 
that|the Air gravitates upon. all Bodies, 
that] the exact proportion of the weight 
of Air 1s herehence neceſfarily deduci- 
ble ; for if a column of Mercury, of half 
an Inchdiameter, and twenty nine In- 
ches and half high, weighs two pound 
(for |inſtance,) then a column of Air of 
the fame diameter, extending from the 
reſtagnant Mercury to the, top of the 
Atmoſphere, weighs juſt as much. And 
from hence they meaſure the hight of 
the | Armoſphere , or ponderous Air, 
namely, Air being about a thouſand 
rag hter than the like bulk of Wa- 


ter, |and Water being, fourteen times 
lighter than the like bulk of Mercury, it 


muſt follow by the rule.of proportion, 
That if two pound of Mercury give a 
column of half an Inch diameter. to be 
twenty nine Inches high, then two 

ound of Atmoſphere muſt give a co- 
umn of twenty nine times 14000 
Inches high: (Iam nat. curious in the 
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proportion, but only ſhew the method 
of 4 He inferences: ) and abundance of 
ſuch fine Conſequences are built upon 
this Platform, which were too large to 
enumerate. | 

Now as touching this Solution of 
the Suſpenſion of the Mercury in the 
Tube, by the equipondium of a Cylinder 
of Air, ofthe ſame diameter with the 
Cylinder of Mercury, I ſay it ſeems to | 
me an Imagination,and to be utterly un- 
true. : 

I will not repete what I have former- 
ly aid againſt the Gravitation of the 

Air in the fourth Chapter, which yet 
I take to be ſufficient to evince the un- 
truth of this Suppoſition : but I will 
ſubjoin two or three homely Experi- 
ments, which with the application of 
E them will, as I think, detect the untruth 
and inefficacy of this Solution, _ 

1. I will begin with one offered by 
the Aﬀerters themſelves ef this. Solu- 
tion, of a late learned Author, in the 11. 
Propoſition of his Hydroftaticks, and the 
Scholzum thereupon, which I ſhall agree 
to be a true Experiment, but the appli- 

cation 


each ide, ſealed at rhe oneend, andof 3 


| being lighter thanthe Mercury, will be 
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153 Dblorbations touching the 
cation thereof too much. diſftortett ,, tg 
gratifiethe hypotheſes, but in truth/ant IN | 
reality utterly.confounding it./ -.i:: | | 
Fake a vellel of reftagnant Mercury 
of {even Inches deep ; then take z Glals iſ * 
hari of half aniInch' diameter-in!the 
cavity, and of. half an Inch: thick 4n 


2 xx 
Ns 
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Pa ak 


foor long ,* whereby the entire: Tube 
will be an Inch and a half in its whole 
diameter: Fill it with Mercury -, and 
ſtop it with the finger at the open end, 
and/invert and immerle it to the bottom 
of the reftagnant Mercury. It will then 
come to pals, that about twenty nine 
Inches and half,- the ordinary altitude 
of the column of Mercury, will be above 
the: Superficies of the refttagnant Mer- 
cury, and the whole Tube will thereby 
remain full to the top: but the Glals 


ASSO S5 i... 


<= £1 


impelled up by the reſtagnant Mercury 
neer to the Superfictes thereof , where- 
by there will remain about fix Inches of 
rhe upper end of the Tube empty of the 
Mercuzy, but ſtill chere will be about 
twenty nine Inches and half of the Tul 


ſtil! 
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Rill full of Mercury, namely;-the uſual 
ſation of its Suſpenſion, - -. _'; 

Iwillſi uppo the twenty nine-Inches 
and half of Mercury , fuſpendet} in the 
Tube, to weigh one pound , 'and that 
the Glaſs Tube of it ſelf weighs-likewiſe 
one pound, __. 4 avs 911 | 

I will now ſuppoſe, that! the upper 
endof the Tube were fixed by a ſtring 
to the Beam of a pair of Scales, as in his 
319th figure 1n that book. I fay that 
two pound in the adyerle Scale will 
counterpoiſe this Tube with the: inclu+ 
ded Mercury, and #fany little advantage 
8 of weight, ftuppoſe an Ounce, were ad: 
KW ded to the adverle Scale, that Scale 
charged with two pound and an Ounce, 
will preponderate it. kk | 

And I fay no more than what the 
Author ſays was determined touching 
It by the Royal Society ,, whereunto he 
ſubſcribes, pag. 727. in thele words. Por- 
aus in adver (a lance contraponder ans £qui- 

pollebat ſuſpenſi hydrargyri. eujyſaunque al- 
| /f44rns, atque ſimul (quapium conjectanda 
eſtimabant );ſ ſperſt tubi ei parti. gue (tag- 
nts in ſubjetto vaſt hydrargyre ſuperfi: 


CZCZ 


< . edby the £ 


ptadping the 


ciei -(Mildr ain} chat, (Now: it 1s- -certain þ 
that if the one Pof- Mercury'con- 
tributestothis weight, ic is not ſuſtain- 
ed by: th&:adjacent (external -column of 
Air, prefſing'the' Superficies of the re 
ſtugadnt Merc eury;- foriffo, it is ſuſtain: 
wdium of that -Aereal *c: 
Wi -aidraiiner aff tlie Scale with 
rs weight ;/ for it is ſuſtained by ang 
thr counterpoiſe,/ at} not by the two 
pound weigheoftlieStale. © _. 
And again it isas certain, that jth 
Mercury do'contribut&to' the counter: 
loft theScale, it muſt by forne means 
Fw it were'faſtned to the Scale, (we 
poſe ifto be Zinus his  funicults Y 
-: otherwiſe the Glaſs would only 
weigh as a ſeparate thing: from the 
Mercury, which wouldof it ſelf contri- 
bute (ex ;ſuppiſitione) but: one pound to 
rhe weight, which would be neceſfari- 
ly preponderated 'by the-aflverſe Scale 
charged with two pound weight! 
And therefore it is 'moſt clear, 'if the. 
included columfti of - Mercury -contri-' 
butes one pound weight tothe ballance, 
at 115 not {nſtained. by the. unnaginary 


- 7 r1icaltas Experiment 
.columnof Air cn lawrnn to oth 
 Mercurial Cyliader, bltiby-an. intrin- 
ſick' comedion- or: ligament to the 
'Tube, whereby it: weighs :as/ one con- 
Cret warh rhe Glaſs,- whichTI call 
the-Fovirats ea ſotrilibus: Metenrialibus 
Witt CONPEX EH. 354 S34814 
The Author, to avoid han difficulty y, 
thereforetvllsis, that this thing ptimo 
afpertu incaurts 'rmoauulls 1d Staticam mi- 
nu attextt | tle yi ey, and to avoid 
the impbſture,; tells :us'; that all this 
while1t3S-not; the wagon that contri- 
bures tothe weight;: for that hath ano- 
ther kiad of Su wooeats by the 2qu4- 
pmdians: of the forreign: Air, but: it & 
another column of Air; that i 
upon the upper end! of the Glaſs Tube 
as its Bafe/and therefors: commerifurate 
10 the ſuſpended Mercury in weighn. | 
And'thns is the/ effte& of the: Solution, 
namely, that only the Glals, and theco- 
luma of Air impendent upon it, malics 
the counterpoile; and the Mercury Col 
tributes nothing toit, \ _ . 

And indeed'if the: column of Air, 
charging the Tube , WEre of an equal 
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diameter with:the Mercury, or the ca- 


vity of. the Tube ,. the Evaſion were 
hzndfome and-fuitableto their hypotheſis, 
though: untrue:;. but: the inſtance in 
queſtion, as. it is propoſed, quite ſhat- 
-ters this Solution, and renders 1tnot on- 
ly untrue, but unſuitable to their very 
pfinciples; Os TDI, 


+ For in this.inſtance, the diameter of 


the column of Mercury is. but half an 
Inch, but the diameter of the whole 
[Tube is an Inch andhalf,which givesan 
area to the bate of the Cylinder of Air 
mpending on 1t,. more than four times 
bigger than the Baſe of the Mercurial 
Cylinder. And therefore if a Cylin: 
derofthe Atmoſphere of half an Inch 
diameter , be commenſurate to the 
weight of the Mercurial Cylinder, and 
conſequently weighs a full pound at 
that -icantlet ; the Aereal . Cylinder, 
commenſurate to the upper area of the 
'Glaſs Tube, which is an-Inch- and halt 
diameter, muſt neceſſarily weigh aboye 
tour pounds, and.therefore would not 
be e£quiponderated by the two pound 
weight in the oppolite Scale. _ 
1s This 
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 Terricelzan Experiment, 163 
- This inſtance therefore which is de-' 
livered with the memonial of the day; 
and: place of its Exhibition, ſeems ro 
make tote to the diſadvantage, than 
the advantage of this new Philoſophy. 
- But to this:ObjeQion there is a Solu- 
tion offered; namely, that let the Glaſs 
be of what thiekneſs it will, That altets 
totthe caſe; for the Mercury is preſſed 
'; by the countetpoife of Cylinder of 


ir; anſwefable'to - x cavity of ths 
Tube, notto the craſlfrude of its ſides : 
for Glaſs being a' Body ſpecifically 
lightet than the Mercury, the Glaſs 1t 
ſelfis ſuſtained by the reſtagriarit Mer- 
cury, whichis its Baſe, and ſupports it. 
- Butſtill'this' Anſwer, though it be 
true, avoids not the Objection. . For 1. 

let us ſuppoſe; irt ſtead' of a Tube: of 
{| Glals;a Tube of Gold; which being ſpe- 
{cifically heavier than ſo much Mercury, 
| would fink to: the 'bottom, and not be 
Frſtained by the Mercury, but niaft be 
'Fifted up, and ſuſtained purely by the 
werght in the oppoſite Scale: 2. or 
F'ppole the Tube of Glaſs were charged 
its cloſed end with a greatet.quanrity- 
M 2 * 


64 
of Lead; R Wie ſpecitently lighter 
than Mercury, ,would by-its:£xcels-of 
extrinſical weight, :depreſs the Tube'to 


the bottom of the reſtagnant. Mercury: 
or 3. of 7 the Trool Were made byg 


Glais'Tube ed wit Water , and in- 


Lo mngy into a veſſel of Water ; for there 


the Glaſs Fube,, with the incloſed Cy- 
linder of Water,. would ſubſide to the 
bottom , To Ka together! in 1ts con- 
crete heavier the. 'Water , and 
could not be ſupported bythe reſtagnant 
Water, but bythe weight in the york 
Scale: in theſe. Inſtances the difficulty 
will not be lalved. -.' -.;; 
| Therefore:I took A Glaſs Tube. the 
cavity whereof was half an Inch diame- 
ter, the thickneſs of the. Glaſs incircling 
the. cavity. rs of an lach, and conſe- 
quently from 'outlide to outlide the dix 
meter of the Tube was + of an Inch; 
thelengthof the Tube eighteen Inches, 
the weight thereof in the Air Ewa Out- 
ces +; Hg n Ounce, and being heavier 
than the. like bulk of Water, it would 
freely ſubſide perpendicularly to the bot- 
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Trice Expetinent.” "765 
rr: than 18 Inches! 7 notwithſta#-" 
the ſuffentation It- had by the i- 
in Air, being empty; afid” for the 
Ware contributed nothing tothe ſup- 
port of the Tube when it:carne to be 
weighed, but only the thicknels. of its 
| medrerm, which yet was not able to ſup- 

port it from ſinking.” * -! * 

The Water Which the Tube. would 
contain, weighed one Ounce mid three 
quarters, wantitig abqura Grdin ot two 
at moſt, ! WEE 

The Tube wvas 'tied as theeibſed end 
with a ſtring 't6 the Scale -of-x-Ballanice 
and filled: with ws. \/antſtopping 
x-with the tinger;; inve7 rteliritofs vells] 
of Water't $InChes deepy-or tire £'and 
then the Tabewvitl the inehided: Wa- 
ter thus immerfed in Water Tearefully 
welgeds the Water ſtillreamaining ff: 

in the'Tubs;(as ti wiltdo us long 
it ſtahds4o aninerledy)and| the Events 
were theſe ;: 

-When the' Tube was fig fix Anckes 
abovethe Supeeficies of- the! Water 
the Veſſel; ieauel ighed juſt two Ounets 

and three' quWrers Sf i Ourice, which 
M 3 weight 


x66 Dbſervations'touching the 
weight in the oppoſite 'Scale kept jt-in 
an equilibrium, for now. the rett of the 
Water in the Tube, below the. Supertt 
cies of the Water in the veſſel, wetg hed 
Nothing atall; becauſe it vbrained ſo far ſl; 
the ſame common Superficies, and wa Ill , 
therefore ſuſtained be the,, common il 
weight which it had with the Water un ll q 

a 

Q 


the vellel; and only fix Inches of Water 

contributed tothe counterpoiſe , toge: 

ther with the weight ofthe Glaſs Tube 

it. ſelf, though refracted by the thick-ll ; 
neſs'of the edi ; ſo that now rhek = 
1xInchesof ſuſpended Water, and the ſl « 
Tube jt ſelf , weighed no more at thi ; 
poſition in the Water, than whar tk « 
Tube 3loge weighed 19 the Air... .,  c 
. | But when the Tube, with rhe incl 1 
ded column, of Watet. was raiſed very p 
neer ejghtean Inches ahqve-the Super 1 
ficies of the:'yeſſel of Water, fo that there 
was as little-as could well be!.to keep 
the orifice of the Tube under Water; 
#42. about a;qaaxrer of an; Inch, itrhen 
required an addition of yery -neer ont 
Qunce 3 inthe oppoſite Scale, 'to hold 


the Tabe in an-eqw/{ibrivmgwhich equal: 


led 
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led the true weight of rhe' Tube it ſelf 
and Water included, when' in the free 
Air, viz.\t\v0 Ounces and three quar-- 
ters, and one Ounce and three quarters, 
in all four Ougces- and chalf,' becauſe' 
now the Water in the Tube had now in 
effeR its due weight, which'it had when 
divided from the Water 1n the veſſel, 
and ſo had its due Gravitation upon the 
Soale. - 22 (4-01 77-53 OE] 0 
. Upon this Tryal of it with Water 
theſe things are. obſervable. : : 
1, + Thataccording to:the proporti- 
on of the Elevation” affigned: to. Water; 
it would have been {u{tained 1n a Tube 
of one and thirty foot high,” and conſe- 
quently in.this:of eighteen::Inches the 
Water. had not-atzained x" :twentieth' 
part of thar-height,- at which it might 
INA Tube be kepir ſuſpended. 51G ITE 
--2, 1 Phat\according- to :theſe mens - 
Suppoſitzons ,-*the Suſpenſion inthe 
Tube, either 'of *Water or Mercury ;*is 
ſuppoſed:to be by the preſfure.of. a co- 
lum ofthe Atmoſphere upon” the W x- 
ter or Mercury in the veffelF and there- 
bythecolumn' of Wateror Mercury is 
g: | M 4 by 


by. that countexpaiſe driven -up: in the 
Torr This Tube be 


Laches, the Water to thirty one 
apy 

And conſequently 5 accord; 
to FEE Suppoſition, . th e Cylinder 
Water, in the inſtance in; nkioh, 
within the Tube, prefſerhup 
ahd would lift it up to one and thirty 


faot high, had the Tube been long e- 


Bough. 


Water, ſo:the Aaſblerics Cy indey 
tacumbent upan the head of. the” _ 
preſſeth it dawn and fe-tecoading to: 
thoſe; _— it 33 notithe Watdii in gr 
ube, that gives any! counterpatie ta 
the appolittScale, but the Armoſphei 
. Rieal Cylinder, :a nfiverable to the cavs- 


ty of the Tube, thas preſerhipon the: 


a of the Tubs. | 
Oy thae weighs: of the. Arma-: 
« Ra 


ingburof. eighteen - 
yt reign Aug 

= lon . urge: the Water or- 
Mercury toriſe to an oops with 
its, namely the Mercury. to. EW&A Ns a 
fi t, or 


Tube, 


= T But asthe Armoſpherical Optiane 
Fs withourthe Tube preſfeth up- the. 


nh Ads © Lt con PEE: 


as the Water included in the2Tube'a- 
mounts unto, :Bur upon the whote:mat- 
rer', this fme2Theory appetis#!ts be* 
buti:a handſom -Imagination-/For- jr is 
plain, inthe inftance- in hand; 'the Ar- 
moſpherical-Cplinder,, incumbenſipon' 
the head of the T utes 15 largenthan the 
cavity of thee Tabe,' and confequently! 
' more weighty> by: far (if it [have any 

weightatall) chanthar” forvei&h Cylin- 
derof Armoſphere!,-whichis fuppoled: 
tſuftain thee included cohimnt Wa 
ter, andthe Tubeip ſelf is nor fiffained: 


w 


norfbiainable.byitke Water inthevvel” 
ſol; but is wholly Hifed by the:weight: 
it the oppoſite Scale 5-and theyre the- 
Le a a 
_ CL 


' TE 
F" Ard that w 
vince this miſtake-in the whole propo- 
ſed. Theory, is this plain and obvious. 

Fig.10.. therefore took a Glaſs-tube of 
about half an Inchdiameter, r8 Inches: 
long, cloſed at one end; 'and weighing: 
1tgx3Q1ly in the open Air, it Lched 
two Ounces and three quarters of an 
Ounce, and heating it very hot, where- 
by the included Air was highly rarified, 
I ſuſpended - the cloſed end upon: one. 
Scalevf a Ballance; and ler the open: end 
_ finkalittle intoa veſſel of Water ; and: 

- counterpoiſed it in the other Scale with: 
two Ounces three quarters; and: be- 
caule theend ofthe Tube did but: little: 
more than touch the W ater, it held the 
ſame weight as before upon the \Scale, - 
V2, two Qunces three quarters. '-- : _ 

1 z AS 


x - \d bo 
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fun TEEED : m_ 
:Jnohes: ater, con 

it ſelf to 1ix Inches” in the" wprof the 
'Tube, rice pears it was rarified 
two thirds be nagarat aid cor- 
dinary File. and. eprnth 9 winch now 
againe it acquired by. cont \4Ir[elf. 
The Water whichit attrracddd bein 


carefully marked atits higheſt: Eley _ 
on,and then ftrictly meaſured, oy... 
one Ounce antt aquarter. | 

-- Now the tlungs obfereable 10 this 
inftance are theſe.” 1. Thar the fangle 
Tubey with the included rarified- Air, 
did really weigh even 1n rheexternal 
Air.but two Qunces threequarters; and 
bythat weight.in the oppoſite Scale it 
wis perfectly kept en aqaiizorre; 2; That 
when it rouThed the:Superfioiesiof rhe 
Water, and thereby aciracnd the 'Wa- 
ter into it, it preſently grew more 
werghty, which 1t gradually iifitreated, 
and accordingly: more and more ſub. 
ded; Tube ay alt; into.rhe' es 
velle 


of: Water, aS'it. Cheated indo i 
more. Water, and conlttuencly rar 


ment of r2ilaches: = —oomm/vrum.pa 
intoit. .3.;.Ehat whenit was filled oleh 
codvolaches of Water, then itweigh- 
ed the full weight; of the. Tube ; and 
the Watknwin;t twa Qunees thaes« quar- 
ters:for the weight of the Tube , and 
one Ounceand a quarter:for.the. weight 
of the Water fuEFA four OQurices.,' and 
therefote: four Ounces an' the oppoſite 
Self would keep it jirftiav.eqgjbr10,00- 

ly care muſt be taken -peither by depre(- 
ing the Water, or alin ch Balance, 
that the Tube muſt only: touch the top 
of the'Water, for otherwiſe: the Water 
will -run:dut, and-preverit the tryal. 
Now to diſcover whatiti9 chat thusde. 
preſeth the Fubegradually /; :as the 
W ater riſeth up into :the! Tabe; whe: 
_ the nook uh 'of! the:!Tube, one 

rht ofthe Water included | in u;/I 


conn 2 IT Ty L #37 


'Wihat the-:external Bi 
, which. thoſe Maſters ſuppole t: to 


peep can nn: contri- 


butes 
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mates to it, andfirely according torhis 


Suppoſition'oftheirs,: thisis'ſo.far from: 
ting any atcels'of Gravitation t& 
the Tube. or. Water included in it , 
that it rather prefſerh up the Tube, by 
preſſing and impelling rhe Water into 
ity/-.and indeed-it, is that which they 
hemſelves ſay; arid buildtheir Theories 
uponit, viz. thas-for” this! reaſon the 
W ater in the/FTube Mas. any FR: 
 /2,> What thecolumn'ofi Aiw-impen+ 
dent upon the top-of (the Tube; -com- 
menſurate indiameter to the cavity of 
the Tube, doth contribute, which accor- 
ding to'their Solution muſt. be: it*that 
weighs down the Tube by preſſing up- 
on it. ' But certainly this doth nothing 
in this caſe; for if'the Tube it ſelf}, filled 
with rarified Air,: weighs ini the' open 
Air but two Ounces three quarters , it 
cannever come to weigh four Ourices 
whenin the Water, (where: by reafon 
of thethickneſs of the zedians";, it mult 
loſe, 'and not gain weight,) and had 
the ſame column of Air 1impendenr'tipon 
ts top, as well before- its imrſerfion in- 
to the Water, as'after. And before .its 
T4 y3:', Rv 


wed 
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174 og fquching the 
immerſion{whetherirwerefall of com-' 
mon A 


ir, or of Air this highly rarifed 


LY | .- 


4 


lzc o& 4 


by heat} ii till weighed neither more 


nor jefs than two' Outices" three quar- 


b 
[ 
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- 35 Therefore it remains,that itis the 
weight of the Water , ithat thus creeps 
vp inthe ;Tube \,. and: inf Irs afcent-ro 
twelve Inches weighed /juft one- Ounce 
and a quarter that- gravitates . in'the 
Tube, and renders 'the:\veight” of the 
whole to be four Ounces, whictt in the 
oppolite Scale holds both : Tube and 


Water /» equilibrio, 


- Andas the Tube is ſuſpended tothe 


Ballance by the ſtring or: thrid, fo the 
included rarified Air 1s ſuſpended' to the 
rop;of the cavity of the: Tube , bythe 


[i 


powerful Laws of Nature, and lays hold 


upon theSuperficies of theWater, and. 


as 1t contracts it felf more and 'more, 
draws up the column of Water higher 
and higher; as a Lute-ſtring faſtned to a 
txed Bodyabove, and to a tmall Weight 
below, aftera high tenſion raileth the: 
Weightby contracting it ſelf , and this 
tO maintalutthe contieuity of rhe parts: 
of Nature. And 


And this is a plain ſenſible and unfor- 
ced Solution; ad it ſeems to me, that 
thoſe that tell us , - that it is only the 
Tube, and the incumbent Cylinder of 
Aironly, that gives the weight, were 
impoſed upon, though not by ignorance 
of Statical Laws , yet by fondneſs and 
partiality to a new invented hypotheſis. 

2. The ſecond Inſtance. that I ſhall 
give, ſhall be this : Take a Glaſs Tube, 
cloſed at one end, of an Inch diameter 
in the cavity; fill it with Mercury, ſtop 
it witha ſmall Engine, and invert it in- 
to a veſſel of reſtagnant Mercury of an 
Iach and half diameter, then PETE 
it by acontrivance which: is not: dith- 
cult, after 1t,is1nverted in the Mercury, 
the Mercury will be ſuſtained at twenty 
nine Inches and half , as well as if the 
veſſel of reſtagnant Mercury were of 
lix Inches diameter. 

Andyet it is apparent, that the rim 
or round Superficies of the veſſel of re- 
ſtagnant Mercury, is not” above one 
tourth part in area of the Mercurial Cy- 
linder, and cannot be preſſed with a co- 
lumn of Air commenlurate to the cavi- 
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bp the: Tube > arg anrogns 
7 jon C0- 
os of Mercury.s hot a: fourrli-pairof 
thera ofthe Tube, arzither: can 36+ 
.prefied with acolumnof2Aar of a-grei- 
cer diamerer or dimenſion: tian thar- l&- 
le rim:of: Mercugy:thatincompaſia 
irke Tube.: So'tharit is notthe £92346 

runs of: the. Arms toal” Colump 
forſF #&oukd; aGluml of Air of the 
fourthipatrof an Inchidiamerer ; thould 
be a5 weighty dsa-column of: Air wÞ af 
ch diameter,” becauſe ic muſlin rl 
Jaftance- make : an: 2pwprndinm' oc 
wot Mer btes oh 
omnof:Amnof' an loch diameter, -: 
- Thetdfort itis nor the 2gajpoadium of 
the-Air:char; ſuſtains the Mercury :in 


Tube, butſomethinng clic, and whar 


tharis, we ſhall hereafterexamine., 
2. My third Inflance'ss| that com- 
man one: If che Forrzce/ian Engine be 
put in practice; in. ng Glals Recey 
ver, wholly excluding -any.communty 
cation —— Air,: the Mer: 
cury willbe: ar twenty: nine 
inches and 2s well as in the free 
Air. 
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here can be no Atomo-- 


to the reſtagnzne 
with its Gravitation, to ſu- 
Mereurial cdlumn, the ſame 
ted and broken by the in- 

this plain obvious evident In- 
ſtance had wholly deſtroyed the hyporhe- 
fir, and untetly diſordered and ſcattered 
all- the! perifmar« and Conſequences 
built upon'it, had not another ſupple- 
mental invention ſtept.in to relieve. it, 
namely the prodigious Elatery of the 
freeAir, which upon a due examinati- 
on willproye as great amiltake, andas 
impotent to relieve this: deficient on” 
theſis as the former ; and if itprove lo, I 
doubt our new Pluloſopticrs' muſt. be 
fain toreturn tothe derantate fuga Vacut 
for a better Solution. 5 *, 


Mercury, 
ain the 


being in 


T: 
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- Comen now tot raba ſablidi 
ar help, ſubſtitated-by: the New 
Philo ophy :,> for? tlie; Solution 'of the 
phenomeranoftuhe Torrietlizn: and 0- 
ther Experimetrits:of rhis' nature: 
herein L ſhalt conſider rakiitign 
1. Whar Blatery- or::Spring:is of -all 
(gg agreed | to. hos i foundin: the 
realy 
' 2, What Elateryor Spring 5 1s ſubſtiry 
ted bythe late Phitoſophy; and how ap- 
plicdby charts theirs :the Solution 'of Plans 


NY Sym - ot and Evi 
dences that evince [the nuftake of: thus 
new Elaterical Suppoſition, 

Firſt, as to the former of theſe, this 
IS reed of all hands, that the Air being 
{ſubtle Pluid, is capable of an acciden- 
tal Elaſticity of very great efficacy and 


force: namely, when by accidental im- 
preſſion 


<Q bo els 3 TD "NC 


f 1 


preſſionupen it, it loſerh that common. 
ad natural ſtate. or 'conſiftence, rhart 


othatwiſe belongs to ite ©. 1 7 
. As x; by 8 great: cornpreſſion of. its 
parts together, ſuch as we'ſee in Wand-! 

ins, whereby it is compreſſed intd a 
en ſotnerimes ſeven: times leſs thatr 
that which is natural to it, and then by 
2 natural and ſtrange motion of reſtitu- 
tion it hath an Elaſticity , -whereby to 
regain ts. batural ſtate .and poſition, 
2. By conftipatioa of itsparts by Cold, 
whereby.it.1s. bound up-ſometimes to a 
narrower room, and then by the ap- 
proach of convenient heat,. that conſti- 
pation isrelaxed , and the Air regains 
its natural liberty, motion, and conſi- 
ſtency:: and-3i!by Rarifactiagn by heat; 
whereby it 1s:expaaded beyond its na- 
tural 7e,and avit grows cold, it obtains 
a kind of Elaſticity inward, atid atilin- 
wardendeavouring to contra it felf to 
1ts natural fize and dimenſion. 4." In 2 
ſtrong tenſion by an accidental or (col 
lateral ; force; , ' whereupon'. it coi? 


tracts it ſelf ds much as it can to its a4 . 


tural ſlate," and reſfifts chat tenſion 
N 2 which 
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uſually called Suction ,- or. :Artza; 

of which T ſhall:have occafion hereafter 
ta. write more atlarge. . -' 
_ Again 2, it muſt be agreed, that al- 


though the Air in-its natural conk- 


ſtence is by a great force compreſlible 


into a cloſe mos: it doth reſiſt ſuch 
a compreſſion, and doth noteafily yeild 
toit; andtherefore take a Tube of any 
conliderable length, cloſed: at one end, 
and the open end inverted. upon the 
Water, and prelſed down, yet the Air 
included wil retain. very: much of its 
natural ſtate , and receives but a ſmall 
contraction, by .the counterpreſlure of 
the Water,,poſhbly an Inch. in twoor 
three , or ſomewhat more,,. according 
to the depth of its immerſion: 


But theſe Elateries are not: ſuch as 


concern thepreſent queſtion. 

T herefore I come to the 9. 1gge: 
of the new Philoſophy, in relation to 
this buſineſs of Elaſticity of the Air, 
which they attribute to the. common 
and free Air in which aa 

+, IVC; 
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Body, not much unlike: 
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SU politio n 15'this :+ I's ht 6 nn $9727 
"That the Air Song op gn. 

as t0- this pur- 

poſe) to/a Spunge ori Eleece-of 'Wgol, 
capable of compreſſion, ;and'under-thar 
compreſſion endeavouring to looſen and 
diſcharge it ſelf by that which 'we-call 
Springineſs or Elaſticity, 
- And herein we do-not conſiderably 
differ, only they ſay that this Elaſticity 


isof avaſt, and almoſt unlimited nature, 
that ſcarce hath any bounds-to'it , we 


fay that it hath more contracted and de- 
termined limits of its" Elaſticity, and 


thoſeare ſuch as every portion of. free 


Air obtains in a common and uſual ſtate 
of the temperament of the Wearher.. ' 

2. Apainthey ſay, that the Body of 
the Air, or atleaſt of the Atmoſphere, 
conliſts of a great--many.little crooked 
filaments like Springes; - which-when 
extended tq a greater ſtraightne(s than is 
ſuitabletothem,as in its high tenſion or 
rarifaQtion, indeavour regaining of their 
natural curvitude, and when' by any 


weight or force they aredrawn cloſeto- 


N 3 gether, 


< * 


: 
1 


gether, es 6 hg their juſtex. 
renſion., and that: gives g common 
Springineſs.to the Air in fuch''s conſi- 
ence or ciroumftance. ©. 
3. "Thar the! ſuperior parts of the 
Air gradually gravitate and comprels 
the- inferior parts, and therefore the 
| higher the Atmoſphere or Air is, the 
lets it is compreffed, but the lower itis, 
tae more it 15 compreffed:, the lower- 
moft parts receiving and-fuſtaining rhe 
preffure of all theſe parts thar are above. 
4. Thar the aQual Elatery ,' or 
Spring of the Atmoſphere, or Ae, TE 
the iffue or effe of this Gravitation 
2nd the more the Gravitation 1s ,- the 
greater the Spring of thoſe parts axe, 
when they ean but get liberty ro: expand 
rhemſelves ; * for the greater' weight 
doth the more bind and -1ncarvatethef 
crooked filaments, 'which makes rhem 
fly out exreremehy, when they can'get 
themſelves unfettered: from the opprel- 
fing weight, 'and even: while they are 
under that preffure they have their conc: 
ks for their liberty. - 
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5. Thatbecauſe the lower parts s 
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rhere,1t woulda 
vn natural El 


the Airnetie Patch ws wierd Sf 
upon by 'theYuperior Pates, therefore. 
rhe lower wy of tho Air hyvethepres- 
teſt Elaſtieny V efs; 'which: 
It exerciſethyacoording AS 1x 'YotS | liberry. 
2: 61" -Thirtherefs this : nferigr Air 
hath a' natotal vaſt ' propank 
renfion; and diriplifying: oF ir: elf inſo- 
much thatifwe ſhould ſuppoſe any part 
of cheUniverſe were'free from any Bo- 
' Of had« more ſubtle: Body than rhar 
frhecommotAlr,if a portion of: the 
tower Air tiektithe Bavch were placed 
n the-Jcevunt of :its 
icity, expand itſelf as 
largely, and jit-may be much larger than 


thole Artificial Expanſions wrought by 


fre in JSoljpiles ; aridzother” Engines, 
whereiti' Rl the Air Indy be fo 
ordered, asto pdfſeſs (eventy times more 
roo: thai hfore i it hxd,73 35: | 

fa Thar therefore when we-ſte a 


litlepottionof Air included in 2 Tobe, 


in the Twritellias' Exp riment, "exten- 


the deſcent of the Mercury 
for, ve, or fix Inches; orinto a larger 


room than «t-poſſeſſed' uport its firſt 1n- 
Wa | © © |" "ennon 


4 Obſ achung the 
cuion, Ee "Deas nw of the 
Air, but a free natural -expantſion of it 
ſelf, having ined room. and opportu- 
nity, by the deſcent of the Mercury, for 
itsreception z: and therefore; this nat 
ral ex panſion of thar included particle 
of Air; 15 0Ne great: help, towards thede- 
ſcent of theMercury,' aL | #.comes 19 
its ſtation, 

ow Figs in « much. as the Elafticj 
ty of the Air, ef COntigugus'to. t 4 
Earth, or other ſolid Body, 45-4mpetcL 
inits Elaſticity downwatd by the rel- 
ſtance of the Earth, ir i5-454t,wert re- 
verberated upward,and tarerally, where 
it may be exerciſed ; wich 1s a Brat 
inpans of Kar, that the mos I 

cereal PartyC FEtQ Y ty Bad 
hich ts foen in the [AV tion of the 
lower of the adhering Marbies. 

'9. Thateyerypart ofthe. lower Ai 
is under the ſame compreſſion with the 
ſame region wherein it is; and and: therefore 
ifa portion of the free or. open-Air be 
incloſed within a Glaſs-Receaver, cloſed 
on every fide, yer it hath the ſame El:- 
me that the portion of Air had , out 
of which it was faken. 19. 
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wI b ſome. others of like gargre,. 
WalefC Htrmoſſibericaps,cangor 
e 1 os red, whit a-laborious 
| _ k ironed bor the 
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hypetbeſic or 
| letiough: llaſuevee doe oppol 
the Gravitation- of the common: 
doth asneceffarily-conclude againſt 
Elaſticity of the free and'comn 
and although mueh-of- what F x | 
written'ih the third andrenthCliap- 
ain: 1511 the Gravitation ofehc Ate, 
equally applicablg 4 n{Fehix im gl- 
nary lai cherc "W ſitibs pry 
icity is by by the hpu a 1p0ſ6d: 
cheelfelf fits Gin Yrs: 3/4 
repete notifh I”; 
ve there fai , but! 94 TO, 
thediſeiMon tarery ors 
ps ofths commigrro? free Ae:-both 
» Expertine! nts; £7 Ry D 
upor hn Ay TO 
pre ave dfflel periot” part of rhs'"Air 


or Atmoſp t 


Air or "Acmoſphire, Sor | eee 
| | n0- 
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Torvicelias Ongertinedsc” 827 
no: cuctr Blair inches "inbiope 
Air.” For bn > rrobnilyO 16 

10; \ 7 there ſhould be achnitted any 


ſuch Blaſtici = pos incu 
Dn llel-or Bb _— 
hare bomg'> tne gens 


tho mmokaintforir' is Feel 


under thefametomitchy: 


rior parts: ) the ma ngmpatr Sar | 
york needs-be; thar either: the attri- 
bution of that Sufpenſion tothe  Grivi: 


 rationof 2 Colamd:oftheifit/ an4-alt 


the delicate Conſecaries 'thereupon'; 
are more Fanciesaind Miſtakes, becanſe 
——__ farm is 'pe erfe _ 
performed by the 'Elafi £27 Kr 
re naryardee reed chil his olof 
Glals veſſel; 'or elſe the jointPowe# 0 
the pores, 25:welb as: the; Blatt} viey' 
the forreign Air; muſt rs eh he Merc 
ry in the Tube to fifry nine Inchbs; fin 
the Elaery of the” Air alone, = then 


tac 


keep it ſuſpended totepvetity n nine 
Inches and chalf,  But'we' ſee th con: 
y hin 6s wiedur he tried ,:as well 
ithin as. without the incloſed Glaſs, 
o.cither the weight of the At: 
Cylinder: 5 Or 1ts Elatery, 
be laid afide rin: this Solution; or, 
widchicths! truer, Concluſon,' neither 
the one nor the other are to be admitted, 
but both are to: be_rejefied as: croſſing 
one another, and alſo: the truth. of the 
TE ee: EG ak 

-. Nay, out rt a- 
Ns. be admitted, the whole Scheme of 
the/Grevitation of the: Air, or any part 
He" rey be rejected 33 fictitious, and. 
mpoſlible ,. and-on.theother'fide, i the 
fp oo Gravitation: oÞ.the Air or At- 
bdrnitite 'the 


pry # nent the SOreviracien 25 
[2 much 
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For nicer r to theſe mens fi l- 
tion (if we ſhould admit 1t*) the Artno- 
ſphere were ſeven Miles high, we'muſt 
needs ſuppoſe that the greateſt Elatery 
15 next the Superficies of the Earth, be- 
cauſe there it is-more charged with the 
weight of the ſuperior parts of the Air, 
and becauſe the terreſtrial Globe checks 
the Elatery of it downward ; the Elatery 
muſt diſcharge it ſelf by its motion up- 
ward, and ſo encounter the preſſure of 
the Air, by how much more its Springs 
and crooked Particles are charged. And 
a Mile higher in the Atmoſphere where 
1s leſs preſſure, there is conſequently leſs 
Elatery or reſiſtance of that preſſure, 
and yet ſufficient to keep that rundle of 
Atmoſphere in an equilibrium, 

And it is plain, that this Connter- 
motion of the ſuppoſed Spring, or Ela- 
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= Aron vw ance. of 
che-two, coherin "Ma Pp the upper 
column of. impeating;i Air may preſs 
downtheupper;Marble, and the lower 
column of Fegoling; Air may pfels up 
the lower Marble, :-- 

But this will do nothins to help the 
buſineſs in hand, touching ! the Mercu- 
rial column in the Torricellian Expert- 
ment, (for as for the coheſion of the two 
Marbles, and therealon of it, I ſhall in 
irs due placg'examune,). 

'For it is plain there, that if there; be 
any Elaſticity inthe Air next the Earth, 
there 15 proportion- for proportion as 
much Elaſticity in the Air next the re 
ſtagnant Mercury, upon which it 15 11- 
cumbent, and- which we may if we 


pfenls, place even to the Syperhcics - 
the 
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the Gravitation: of - thay 


upon the Mercury, . » _ 
render itinef- 
val 


"Beſides all this yas it requires: *Grong 
Phantaſy ro ſuppoſe this wonderful Ela- 
ſticityof the Air, 40 it requires a much - 
more potent/phantaly to keep the Ela- 
ſicity of it within the preciſe par = 
menhions ' of the Atmoſpherical 
ina ſtraight line: ; for the Eaſt el pr 
ticles 'of the Aereal fm 
that Atmoſpherical. in yan will = 
CT EITIONS this r kiagro 
anddiforder and refract its preſlure, be- 
lides what'' the- concuſſion of Winds 
would effe&.. 

4. But "har inthe free: Air the 
pevaw4 deprimens: of the Atmo lvry 
FITIE were too hard ng 413Ela 


Sol. Cylinder, ap 


ot th Tube, york 

ly :andithe- whiole phe 

v6: ſhall be there performed bythe 
wore vivens of the deteal Cylirider: 
'as 'this'would 
r parts: of the Air yams. 
id bind it up {o;-that it could 
_ never ſtir without an admirable-relaxs: 
ion of itby the violence of heat, which 
is contrary'to all the experience of the 
World; 'For we fee by the | finalleſt 
winds'themotion of Smoak,and a thou- 
ſand Inſtances more ,- the lower parts 
of ithe Air arc in a perpetual flux and 
motion, whichit could neverdo,- if ut: 
der4o rigorous a conſtipation .and-com: 
ion by its ſuperior” parts. | And 
chough - this poi 2 provi : contradicts 
the great preſſure of the iaſartor Air by 
the ſuperior , yet by neceſſary 'conle- 
Comer it contradicts the ſuppoſed Ela 
5. But asto the very: inſtance before 
oi7en, of theſuſpention of. the Oey 
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in'a Tube placed in a cloſed Glaſs Re- 
ceiver, protected from the impendent 


| acreal PR Cylinder, Ifay, that 


the ſuſpenſion of the Mercury is not 
cauſed either by the Weight or the Ela- 
tery of the Air. Not by its weight, be- 
cauſe the Armoſpherical- column is in- 
tercepted, and kept off by the interpoſi- 
tion of the Glaſs, it remains therefore 
that it muſt be done ha the Elatery or 
Spring of the Air included in the veſſel : 
but that cannot poſſiblydo it, for theſe 
Reaſons. 1. Becauſe that'Elatery that 
muſt ſuſtain the column of Mercury , 
cannot be an Elatery preſſing upward 
or laterally, but it muſt be ſuch an Ela- 
tery, as muſt' preſs downward , to bear 
againft the excurſion of the ſuſpended 
column of Mercury, and thereby keep 
it is equilib/io nd certainly if there be 
any Elatery of the Air, it muſt bear ra- 
ther upward gt what preſleth it 


down, and eaReth it, than downward. 


Pa 


I 2-But if it befaid thatby rhe Receiver,or 


Glaſs incloſing the Air every way, the 
Elateryis as well turned downward as 


wward, fnd' ſo counterpoiſeth the co- 
O luma 


lumn of Apongans and ſo. it is not like 
E recoil of the, Spri Spring of the Air from 
the Earth, which mult be principally 
upward, becauſe checked, and. reverbe. 
rated at its baſe; bur here the reper- 
cuſſion 1s from all parts of the Glas, as 
well from above 9s beneath, b fy y hi 
very objection-renders it utter 
coke, that the Elatery of. the fn 
' Glaſs can: cauſe, this Suſpenſion, or in 
any meaſure-contribute zpit,; For let us 
upgole the Glaſs Recezy5s.te. l ng 
cal, the repereuſon Flares 
the Air mult be-equal from, all pe FEY 


the wo. + aence-whereof, mult necella- 


rily be, than -thys Elatery preſſeth As 
welt upwards as downward, and.. Ig: 
every part .of rhe Spherical Cavity .0 
the Glaſs , i the, conſequenge: whereof 
muſt neg by _ the whole Elatery 


ſe that ay ao of this E 

neither upwards nox in 
from any point ofthe. Compals, but 
things are at. reſt, as where, Winds bloyr 
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Air is undifturbed, and ſo no preſſure 
 atall made 'upon the Mercury, bur it 1s 
but a meer evaſion to ſhore up an hype- 
I | 


” 


CHAP. XIII. 
Certatn Experiments , evincing that the 
Common CAit in its ordinary conſiſtence, 
. hath zo, or #0 confiderable_ Fo ors or 
Spring, without a accidental or preter- 
' ' natural Compreſſion. 


. 


['N the former Chapter I have given 
| the reaſons againſt the wonderful 
of Elaſticity of the Air, or Atmoſphere, 
andthe inſufficiency of that Suppoſitt 
off on to give a; Solution to the phenomena 
TY in the Torrirelian Experiment. And I 
ny now cometo ſome experimental Inftan- 
8 ces; farther illuſtrating- and proving 
BB what I have ſaid in the former Chap- 
Wt Bf ter, namely that either there 15 no. Ela- 
al (ticity atall jn the common Air, nor in 
oF any part thereof incloſed in the vellel; 

_l 4c quo ſupra, of if any atall; yet very lit- 
Air 0 2 | tle p 
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196 Obſervations touching the © 
tle, and ſiichas 15 no ways able to keep. 
ſuch a column of Mercury- ſuſpen- 
ded , which may poſſibly weigh ac- 
cording to the amplitude of the 
Tube two or three pounds, which yet 
we ſee ſuſpended in the Torricellian Ex- 
periment, -+ EO 

. /For it is a certain and demonſtrable 
truth , that if any potentza, be it what it 
will, ſuſtains'a weight or pods depri- 
mens, the potentia ſuſtentans muſt be of 
an equal itrength to that weight, 0- 
therwiſe it muſt give way, and yeild 
tO1t. £2 ES 
* Therefore if the potexria of the Ela- 
{ticity ofthe common Air (not comprel- 
ied or conftipated accidentally) be not 
equal in this inſtance to two pound of 
Mercury, it can never ſuſtain or keep it 
ſiſpended : and this is' that which 1 
ſhall endeavour to make good. 

| Fig. 12. Takes Bottle-Glaſs 2, fill 
it with Water to B, which may contain 
about ſix Ounces of Water, the reft of 
the Bottle full of Air, then take the 
\Bolts-head C, hear it very hot, that the 


Air.may be in a great meaſure driven 
Lo « '» out 
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out of it, and: the reſt” highly rarified 
and expanded: Invert it into rhe Glaſs. 
Bottle, ſo that the free Air may.come in, 
(though but at a Pin-hole,) as the Air 
in the Bolts-head grows cool, and con- 
ſequently contracted neer to its natural 
ſize and ſtate : the Air thus rarified, the 
Water in the Bottle will be drawn up 
into the Bolts-head to ſupply the va- 
cancy, which otherwiſe would happen 
by the reſtitation of the Air. But if the | 
fiſſure between the Bottle and Shank of 
the Bolts-head had been haſtily ſo clo- 
ſed, that no Air could enter 1ato it, ſome 
Water would ariſe as ſuppole ro D, but 
the whole Water would never be driven 
up out of the Bottle by any Elatery of 
the Air included in it ; but only the ſu- 
perior Airin C, being ſo highly rarified 


by the heat, that one thir FN of the 
. AirinC, as it ſtood unrarified, 


| 1ed, takes up 
the whole. Bolts-head by rarifaQion , 
and aSthe Air in the Bolts-head grows 
toits natural temper, and. conſequently 
endeavours to- retract it {elf ro-its natu- 
ral dimenſion, fo haviag the: fluid Was 
ter to work upon, it draws.1tup, and. by 
v7 mm 
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the advantage of that attration gives-# 
renſion or expanſion to the Air-in the 
upper part of theBottle, as much as is 
capable to be obtained by the ſtrength 
of the attra&tion and ſuction of the rari- 
fied Air in+ the Bolts-head, which drayw- 
ing up the Water, and leaving leſs Wa- 
ter there than before, muſt needs expand 
the incloſed Air inthe topof the Bottle, 
to ſupply that receſs. OO bb 
Jow if the Air in the head of the 
Bottle, being taken out-of the common 
Air, and of ts ſame conſiſtence with it, 
 had|that ſtrong Elatery that theſe men 
ſuppoſe, ſothar .it reacheth: as it were 
after a dimenſion five, nay forty times 
larger than that it hath , it would 
thruſt up the whole Water in: rhe-Bor- 
tleas high as E, as it would have' done 
if the filure between the Bolts-head and 
the Bottle had not been ftridly cloſed. . 
And this it ſhould have done the ra- 
ther, becauſe the ſuperjor Air isſo much 
rarified, that it takes up three times the 
room of common unexpanded Air; and 
ſ> is capablevof 2 more effeftual impreſ: 
ſion from the Air in the. Bortle, and 


would 


. 


would not reſt at-D , bur drive up the 
Warer as high as E. SH I. 
- And ifany ſhall fay, that the weight 
| of the interpoted Warer is too great for 
its Elatery, to thruſt itupas high as E; 
certainly he that ſhall that rhe 
| Elatery of the Air, included in a cloſe 
Receiver, 1s able to rhruſt and keep a 
column of Mercury t6 twenty nine 
8 Inches high, which column weighs po 
' BE fiblyz pound ormore, cannotdoubrbut 
| the Elatery ofthe Air in the rop of the 
Bottle, if it were of that force that thele 
men ſuppoſe, would rhrait up five or 
fix Ounces of Water, about five or ſix 
Inches high, into the Bolrs-head. - 

But the plain truth is, that in this 19- 
ſtance, norany of the like narure, it is 
neither the weight nor; the Elatery- of 
the Air included in the Bottle, that for- 
EY drop of Water above its 
Superficies, but the powerful attraction 
of the expanded Air in the Bolts-head, 
endeayouring its own contraction when 
growing cold, and fo attracting the 
Water to ſupply that caſma, that would 
otherwiſe follow upon its attraction. 

O 4 And 


And therefore when by the deſcent 
of the Mercury a little portion of Air in 
the top of the Tube in the Torrice/lias 
Engin, gains four or five times a greater 
extent than it had before; this 1s done 
by the tenſion of that little acreal Cylin- 
der, by the force of the deſcent of the 
Mercury, as fhall be more at large ſhewn 

hereafter, and not as is groundleſly ſup- 
poſed by the natural Elaſticity or expan- 
lion of that portion of Air. For if that 
ſhould be the cauſe, it were neceſlary 
that the finger ſtopping the top of the 
inverted Tube open at both ends, ſhould 
be thruſtup, and not drawn in, and an. 

_ empty Bladder ſhould be more comprel- 
ſed than diſtended by ſuch Elaſticity of 
the included Air, the contrary whereof 
is evident both to Senſe and Experience, 

| « 


CHAP. 


———————— 
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CHAP. XIV. 


The conſideration of ſome Arguments for 
the weight and Elatery of the Cir, 


Shall not ſpend much timt upon 
Theſe arguments , but only note 
ſome general Obſervations upon them, 
and then ſingle out ſome Inſtances 
wherein I ſhall be more particular. 
 Ingeneral therefore lay, - 

I. Thatall thoſe Inſtances and Ex- 
periments produced to prove ſuch a 
Weight or Elaſticity of the free Air,that 
; I may becapable of effefting the phenome- 
* | 24 1n the Torricellian Experiment, yea 
 Þf orin the Magdeburgh Inſtrument, or the 

Engliſh Air-pump, are all capable of ano- 
ther Solution , as appears by the an- 
[wers that Zazs hath given to them, 
which I need not repeat. 
' 2- That the application , of the 
[| WeightandElafticity of the Air to the 
Solution of theſe phenomena, is forced, 
reined, and in many inſtances contra- 


ry 


4 - 
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ry ito the evidence of Senſe; ſo that 
[loch the appearanves themſelves are 
true, yet thoſe. Cauſes affigned are very 
1nevident, full of difficulties and abſur- 
dities, and require ſuch a'train of ſupple- 
mental Suppoſitions to make them but 
tolerahly applicable, rhat no man dif 
i1ngaged from a party can eaſily ſubſcribe 
to'them. 

3. That there are ſome Inſtances 
and Experiments that are ſo untractable 
to'this method of Solution, that all the 
inventions of the moſt Merturial wits 
and higheſt ingaged in the patronage 

| thereof, cannot by any means relieve it. 

|  14- That theplainand common So 

- lution of them by rhe inſeparability of 
Bodies, and the fuzz varwi, ( pleaſantly 
by ſome ſtiled decantata olim fage vac) 
doth moſt naturally, and wirhout any 
ſtreſs offered to Senſe or Nature, anſwe! 
all Inftances and difficulties , and fails 
19 none. ee. 

5. That 1t is moſt evident to any 
man, that without prejudice or partial 
ty ſhall obſerve it, all or the moſt pan] 
of thoſe Inſtances and FT OY | 

| which 


Corriceliau Epperiment, + -203 
which (to ſerve the hypotheſis of the gra- 
vitation and Elaſticity of the common 
Air) are reſolved into Preſfſion or Els- 
ſticityofthe Air, are plainly performed 
by: Suction and Attraction of the” Air, 
when put under a great tenſwh or rari- 
faction, which wholly fubverts the So- 
lucior-by Preſſure or Elaſticity'of the 
Air. | LT - 1 
Now as to ſome particular Inſtances. 
 Eirſt, weare told that the 'Torricellian 
Engtn, wherein at the bowl « 
hill, admoras riſeth to tWeEnty 
Inches and half, carried up tothe trop of 
the hill Pay de dome in France , {ublided 
three Inches : and ſome Inſtances of 
like nature given in Lancaſhrre, it ſub- 
ſides neer two Inches. From whence it 
i5inferred , that this variation ariſeth, 
becauſe upon the rop of the Mountain, 
which was 3000 foot high, the column 
ail of the Atmoſphere was ſhorter , and fo 
gravitated leſs upon the reftagnant Mer- 
any (cury, than it did at the botrom of the 
ali hill, which capſed the diſparity of rhe 
ant poſition. 
nts, | 1 anſwer, admitting the fact true, yet 
| the 


F 
[ 
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the caule aſſigned 1s xon cauſa pro cauſe,or 
at.leaſt we have no {3 0066 {EY no 
that this is the caulc. | 
| The various Elevation or depreſlion 
_ of the Mercury is not in reſpect of the 
height or lownels of the place , where 
the Inſftrumeat is uſed, but in reſpe& of 
the temperameat of the Air wherein it 
is uſed. The Excellent Author tell; 
us, in his eurenth Experiment , that 
the Torrece/lzan Engin placed in his 


* 


ſy 


much lower than at other times. And 
fthis beſo, itis no wonder, at the t 

of the hill , where the Air was mu 

colder , it might ſubſide conſiderably 
from the height it had at the bottom. 

| But whether it were colder or hot- 
ter, yet certainly there is that difference 
of temperament in the various regions 
of the Air, that might make a various 
| | poſition 
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yfition 1n the Mercury. "What if we 
nr ſay, that the vis 1gneapenetrativa 
Etheris is ſtronger there" than' below 
 the-Hill, and ſo 'might ſtrongly*dilate 
that ſmall portion of Air upon the top 
of 'the hill, though the ſenſe of hear 
be there leſs * a; 
But I cannot chuſe but obſerve, that 
if we ſhould afſign' this Subſidency of 
three Inches of Mercury to the ſhortning 
of the Atmoſpherical-Cylinder, by 500 
Fathoms of perpendicular height; we 
muſt neceſſarily conclude the great mi- 
ſtakes 1n the computation of the gravi- 
"SE table Air or Atmoſphere, and muſt ren- 
der it of a prodigzous height beyond all . 
the Eſtimates of the latter Elateriſts , 
whereof ſome tell us it is ſeven Miles 
high. By others Compntation' that 
it 1s 33893 Feet, which 15 5648 Fa- 
thoms , ſomewhat, leſs cha ſeven 
Miles: re fixl= 
But if a Mile next the Earth ſhould 
abate but three Inches in the height of 
the Mercury, ſix Miles more would 
hardly abate three Inches more; 2. ſix 
Inches; nor twenty- four Miles*more 
would 
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would abate nine Inches. For a Mile 
of Air next the Earth (if the gravitation 
of the. Air ſhould .be admitted): would 
more than ten times counterpoits the 
next Mile about it, becauſe it hath. thefe 
advantages, 1. of the greater ' incum- 
bent weight of the ſuperior Air, 2. of 
the ſtubbora reſiſtance of the terreſtrial 
Globe, whereby it. is more conſtipated 
and bound together the nearer it is to irs 
reflexion. and repercuſkon. 3. The 
pint concrement and acceſſion that 

t hath of groſſer vapors, and terreſtrial 
Makes” wherewith. the lower - parts 
muſt nceds be more laden than the up- 
pers! ſo that from the. firſt gravitating 
PRs of Air or Atmoſphere to the 

oweſt, it will increaſe by a Geometri- 
cal Progreſſion i 1N every part, 25 I, 2, 4 
$8, 16, ox very near it, which will reader 
the loweſt _— -odigiouily more 
weighty than any of the ſuperior Miles, 

Burt Idiſmiſs this ue of the gra- 
vitation of the free Air as a meer No- 
L1On, 

The Inſtances to prove the Elaſticity 


of the FA, are for the moſt part ſuch as 
are 


are endeavoured tobe made out by the 
tenſion or raritation of the Air by the 
Wind pRanp , or Magadeburgh Inftru- 
ment. And the anſwer to. any one of 
them gives an anſwer toall, for the ap- 
plication of them to the Elaſticity or 
Spring of the included Air is bottomed 
upon one common miſtaken ground, 
I ſhall therefore mention but one or 
two of them. SET, 

The Excellent Author in his Book of 
Phyſeco-.M echanical Experiments, Exp.5. 
g1ves an account, how a dry Bladder 
well tied, and blown moderately full, 
and faſtned intothe inſide of the Recei- 
ver in the Aw-pump, upon a {trong ex- 
hauftion of the Pump was broken , and 
in the 16** Experiment; a Glaſs included 
in the Receiver, broken by the. exhau- 
{ting of the Air. And: in the Continu- 
ation of new Experiments, Exper. 7 and 
9, the ſame Inſtance of breaking of in- 
cluded Bladders:agd Glaſles is repeted, - 
and. attrabutgd. akways to the natural 
dilatation of the internal Air included 
in the Glaſs and. Bladder , the circumja- 
cent Air being,rariged by tenſion. 


But 


Fa 
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| But the true Solution of both i3quite 
another matter. The Bladder is dilaied 
by the attra&tion wrought by the teniſed 
or expanded Air, upon the outſide-of 
the Bladder, and thereby the included 
Air neceſſarily expanded by that force; 
ſtretching out; the ſides of the Bladder 
that includes it, and when it is capable 
of no greater ſtretching it breaks , not 
by the natural in carr ge of the included 
Air, but by the ſtrong tenſion wrought 
upon the Bladder by the attraction of 
rarifels ori tenſed Airin the Receiver, 
that tears the Bladder. - | 

And as to the Sealed Glaſis-bubble, 
the fracture thereof with that violence 
is not by the natural Elaſticity of the 
Air included 1n it, but by the ſtrong at- 
traction wrought upon every part of its 
external Superficies ; by the tenſion of 
the ſtrongly*circumyacent tenſed Air in 
che Rhoniover, | 7 Fees 

; And therefore if theBladder or- Bub- 
ble were filled with Water, and cloſed 
faſt, (whichis not capable of any natu- 
ral Elaſticity)I nao lite queſtion but 
the ſtrong attraction of 'the expanded 


* 


_ Air 
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Air inithe Receiver would break the 
Glaſs iid Bladder; eſpecially if it have 
| any angles, (though I confeſs I cannor 
be very confident of what I never tried.) 
| And yet if it ſhould ſucceed accor- 
ding as I ſuppoſe ; though the natural 
Elaiciry of included Air would . be 
rhereby convinced of untruth; I expect 
there muſt be another expedient inven- 
ted by the Elateriſts'to ſalve it, v7z. as 
prodigious a weight in the included 
 Warer, as there is ſuppoſed an Elaſticity 
m the included Air. _ . | 3 
 Inrhelate Book intituled, New Expe- 
riments about the Fgee and Spring of. 
Air upon Boates under Water, Experi-. 
ment the ſecond I find this Experiment, 
which 15 tothe effect following. -. 
.. Takea Bladder, .and ſqueezing out 
the greateſt part of its Air, tye the neck: 
very .clole, and. faſtning a: conipetent 
Weight to it, place'it in 4. great-large' 
Glals, and placing -that Glas upon the 
Air-pump, fill it with Water, and then 
covering the Glaſs with a large Recei- 
ver well luted to the Pump, the Air 
pumped our af the large Receiver , ' the: 
2: P Bladder 
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Bladder below the Water: would gra- 
dually ſwell, *till by aften pumping' our 
the Air, the Bladder would be full 
blown. And the Suppofition- 15 this, 
that the Air being highly rarifted and 
extended 1n the Receiver, whereby the 
ſtrength of its counterpreſſure or Spring 
was weakned and abated; the little 
portion of Air in the Bladder, notwith- 
ftanding the 1aterpoktttian of the Water, 
having the advantage thereby of expan- 
ding it ſelf, did accordingly fill up the 
Bladder. CD, OY. 
| Thetruthof the fa@ 1s unqueſtiona- 
ble, but the Solution of it by the natural | 
Spring of the Air 19 the Bladder, 1s an: 
aflignation of 072 cauſa pro cauſa; but 
the true Canle is. ,- that by the ſtrong , 
tention of the Air 1n,-the Recetver, it 
lays holdand attracsitpon all the parrs. | 
of the Water, and all that is included 1m 
It, and the Bladder being within the 
'reach of that forcible-attraction , hath 
11ts fades thereby diſtended, and the 1n- 
cluded portion of Air expanded and 
,rarified by the tenſion upon the Bladder; 
[not. by any natural Elaſticity of the 10- 
WS cluded 


Na 
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wwckedlal Exporxiintent, * © 2t 1- 
cluded: Air bur by the forcible artraQion- ; 
wrought inn external Superkicies' 
of the Bladtet”, ''and pulling ir aſunder,' 
whereby the liaded Ait'by the” Come 
mon Law of Nature-is: [nooelſarily. EXs 
pandedto prevent a'Vacuity:- -- 

And as if there - had been no Wat 
interpoſed”, the Bladder "would thus 
have beet extended, and the Air inclu- 
ded iti it expanded, byrhe ſtrong 'atrra! 

_ of the rarifted” Aif-it the Reece 
ver; ſo theſame effect will as necelſys 
i enſue, notwithſtanding the inrer- 
polition of the body'of Water : forithat 
vs atrraitiva of the expanded Air" iti 
che Receiver, though it irpmediatety;fa- 
ften U gogrkr' n the Superficies' of the Water 
veſſel; yer thereby/and therewirh 
icalſo pervades- the whole-.body of the 
Water, which being a fluid body hath 
thereby a tetifion made upon it, *and all 
its part$/aridall that is included in ir. * 

' And the truth-ef this appears beyond 
di{pute, for. thedLearned Author in, his 
T9 xY; 422,23) &6 Experiments, tels Uusz 
and that. truly, that: by this -pumiping 
_—_ rarifying of the Airin the great Re- 
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ceiver, Water, Spirit:of Wine, &#c. will 
be raiſed to run out of a, Glaſs included; 
init,& that bubbles will therebybefor- 
med at the bottom 'of the included veſ- 
{of Water; whereof 'the true cauſe: 
(whatever be otherwiſe aſfi Igncd) is the. 
torgible attraction of the tented. and ex- 
panded Air in theReceiverupon. the jn-. 
cluded Water ; which ftrongly- PEr- 
Vades: the whole body of Water; pene-: 
trates 10 the very fond or bottom of it, 
and 1 puts It altogether ntoA various agl- 
LATION. | 

. And thereforeas this attraction, - per- 
ns the whole body of water,{o- 1t. Per- | 
tingeth to rhe included Bladder. in the 
very lame manner as it doth- upon the 
Water, though.with a more ſenhible/ex- 
tumelcence of the Bladder, Becauſe more 
£1 pable of 1t.: ,'_ + 3s Vo 

i' We need not reſort toa more 5s Bo 


lakange than Dar: common, 1,200, Jud: 


”O a 4 


m_— 


Torijcellan Experiment, - 213: 
the Glaſs: being cloſely covered ; the: 
ſtrong attraction of the Mouth upom 
the" one Pipe will; through. the Water 
upon the orifice of the immerſed Pipe; 
draw the Smoak into” the other, not- 
withſtanding the-interpolition of the 
Water, and will put all the prtsof 'the 
Water, to the very bottomof it, and the 
granules of Sand 'lying -ar:the' bottom 
of the Water, into moutior'andelevari- 
on, as in the Viguret 015 ons TESTS | 
-" And the/very ſame Anſwer is moſt 
clearly to be: given' to: the*third and 
fourth Experunents in that-place, and 
to others of like nature, without recur- 
ring to ani imaginary natural Elaftici- 
ty in 2 ſmall portion of included Air, 
whereby to expand it ſelf without: any: 
forcible attractions to' ſuch a prodigtous 
amplitude, : 

And thus I have done with what I 
have to ſay againſt the Solution of the 
Torricellzan Experiment, either by the 
Weight or Elaſticity of the Air or At- 
moſphere , which to me ſeems a Sup- 
poſition contradictory to our very Sen- 
(es, a Suppolition attended with inf- 
F:'4 nite 


2 ” Obſervations touching the 
nate abſurdities and inexplicable. diffi- 


| culties. x 


And yet, as I have before faid,. it is 
wonderful to ſee. with- what tenacity, 
and with how great confidence it is af- 
ſorted, and how marvellouſly it hath 


obtained t#mong. the gers literata,, and 


what Syſtems of new Phyſicks, what 
rare trains of Conſequences, what Pro- 
poſi !tions, poriſorate, Scholia, vt hath mul- 
tiplied ! wherein if the Foundation it 
felf prove but a miſtake, men have (| ſpent 
much labour in vain upon tt. | 

| Therefore laying afide this Solution 
as untrue, I proceed to that which the 


more ſteady Modern Philoſophers, con- 


ſonant to the ancient Principles, have 
given inthis caſe, and ſeems to be moſs 
qonionane to truth. | 


Torricell1an Experiment, £4 2 I'5- 
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CHAP. XV. 


Concerning the true Cauſe of the i. an 
of the Mercnry at twenty nine Inches and 
half, or thereabout, in the Torricellian 
Engin. TE 


T : Come now to conſider of that cauſe 
of the ſuſpenſion of the Mercury at 
twenty nine Inches and half, or therea- 
bouts, in the Torrice!/ian Engin, | 
| They that affign the Diverſity of the 
Weights of fluid Bodies, tell us, 
' I. That although Air. be inteinle- 
cally heavy, yet-it is neer one thouſand 
times, or as Merſennus will have it, a- 
bout 1300 times lighter than the like 
| inonue of Water ; and this they en- 
eavour to eyince by Experiments. 
But this Conchufion 1s very doubtful and 
difficult. "A | 
2. That Water 1s fourteen times, 
or very neer thereabout, lighter than 
Mercury, quantity for quantity, and 
| thisas1t15caſic to betryed, ſoupon try- 
7 P 4 Ml 
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all find it very neer the truth ,- though | 
Water it ſelf in ſeveral places differettr 
ſomewhat in weight, and therefore it is 
not caſie to makethis the common ſtan- 
dard for all Waters;; though the diffe- 
rence be not conſiderably great. ' 
Though: Water be ordinarily four- 
teen times lighter than Mercury, yet 
this 15 not the juſt proportion of the 
ſuſpenſion 'of ene and the ;other')n a 
TI: iD et, 0 
| Forif a Tube of Water, above one 
and thirty foot long, ſtopt above and 


immerted at the other end inreſtagnant 


Water, it will ſubſide as 1s ordinarily 
ſaid to thirty, and one foot, others ſay 
more, whereot ſee the Experiment apua 
Schottum in Technics Curioſis, 1. 3.cap, 2. 
Exper, 2,07 3. oe, 

' *But in the caſe of Mercury, if the 
Tube of above twenty nine Inches and 
half long, ſuppoſe four foot, be ſtopt at 
the top, and immerſed at the open end 
in reftagnant Mercury, it will ſubſide 
to twenty nine Inches and half, or there- 
abour. «7+, 57; KW 
 Butalthough in theſe two fluids, if 
| _ this 


Ke | $27 


bliding of 


this different gravity, ' che'fublic 
dompdicy 6 thereaſonberkoftheiub- 
ſiding and ſuſpending of the oneand the 
other will be the ſatne..- Do ano; 
++ Therefore what, I ſayin relation: to 
the ſuſpenſion-and fubliding of Mercury, 
will be in :its.reafon' applicable to rhe 
other , and. therefore:T ſhall: here only 
treat of the ſuſpending of Mercury , be- 
cauſe the Inſtruments to try. the Expe- 
riment in Waterare more maſly and un- 
tractable, but, as:T ſaid, the reaſon of 
one w1ll be the reaſon of:the other. 
There be three Inſtances of the ſuſ- 
penſion of the Mercury in 'the Torricel- 
lian Engin, :'which though they all are 
reſolvible into one. common reaſon, yet 
that reaſon hath a various mon 
ſeverally to them. - LS EET 
Firſt, when-the Tube exceedeth in 
length the ordinary ſtation .of the ſu(- 
pended Mercury, vz.. twenty. nine In- 
ches and half, as ſuppoſe it be four foot 
long, and the Tube receive only thirty 
Inches of Mercury , or though the 
Tabe be filled more than'itwenty nine 
Inches and half of Mercugg, yet is not 
| | {0 
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ſo perfedly filled, but that there remains 
a portion of Air in the head of the Tube, 
ypon its inverting unto the reſtagnant 
NETOY: 

In this Inſtance, if the portion of Air 
be {o great before its 0 ARISES that be- 
ing expanded by the deſcentof the Mer- 

It. can reach below. twenty nine 
Sie and half, as ſuppoſe to: 20, 23, 24 
Inches or leſs, then the' Mercury wall 
ſubſide to that ſcantlet that the ore 
of Air isextendible unito. - 

| If the portion of Air be leſs than,can 
te extended, below. twenty nineInches | 


and half, or the diſtance beſo great that 


the extenſion of that portion of Air can- 
not by its. expanſion ſupply a greater 
room than what juft :anfwers to: that 
ſtation : as ſuppoſe 5 Tube were above 
4 foot long , and filled with Mercury all 
but half an. Inch, and then 1nverted into 


the veſlel of reftagnant Mercury , 


whereby before its ſubſiding there 
would be about half an Inch of tree Air 


4nthe head of the Tube, and by the de- 
{cent oftheMercury to twenty nine In- 


_ and haliggif that little OE 
ir 


\ 
3 


| 


. Torricelian Experiment 219 
Air were yet ſo much as-were capable of 
ſuch an extenſion, -1t would be extended 
_ to that length, .v:z.cighteen Inches and 
half ; but if that task: were too hard for 
fo {mall a portion of: Air to be: extended 
ynto;: then the fame would be ſupplied 
by-the ſubſidiary ftreams and: ' effiyniza out 
of the Mercury, tro make a retreat: for 
the Mercury,to adeſcent of twenty nine 
Inches and half, as hath been: ſhewn, 
and ſhall now farther be declared in 
what follows. nmr an 
In this Inſtance theſe things: are ta 
benoted: 1. That by the deſcent of the 
Mercury there is no. vacuity left in the 
place dereli&ed by the Mercury, as hath 
been ſhewn Chep. 2. That there 1s 
| nonewAir admitted into the: Tube de 
| forw#, aS hath been ſhewn before, Chap. 
3. But that little portton of Air'is ex- 
tended from the very head of the cavity 
of the Tube to thefubſided Mercury , if 
it beofthatſubftance that is capable of 
{uchan extenfion ta the Mercurial: ſta- 


tron'of twenty nine. Inches and half: - 


and if 1t be too little for fuch anexten- 
lon, it 15ſupphed by a ſuitable portion 


of 
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220 QObſervationstouching the 
of the Mercurial ſteatns, as hath been 
ſhewn:''4. But that extenſion or'dilata- 
_ tion of that little 'portion of included 
Air, is hot by any natural Elatery or ex- 
nanſion' of its own,. as' hath. been ſhewn 
in the two former Chapters, for it is'a 
portion of the free Air ; but it is a ſtrong 
tenſfionof that portion of included. Air, 
to prevent that caſma and feparation- of 
Bodies. without any thing interyening, 
or the fugavacui, ſo often mentioned by 
the Ancients. 5. And conſequently, 
though in relation: to. the laws: of. the 
Univerſe, it be a natural expanſton or 
dilatation: of the Air in this circum- 
{tance; 2 obſequium nature untverſalis, 
yet in relation tothe particular ſtate and 
confiſtence of that portion of. the' Air 
thus expanded or tenſed by the ſubfiding 
of the Mercury, it1s forced and violent. 
As the erect poſtureof my Body is natu- 
ralto me, while it makes one common 
compoſition with my Soul and Spirits, 
and 7» Coxcreto, though it be violent 1n 
 relation'to the mo/escorporea of my Body, 
which: would otherwiſe fall down to 
the Earth. 6. And the gs 
this 


Torricelian; ve men "BD: 297]: 
this tenſion of the mchaded portioh !of- 
Air (canfidered comundtly-with the:na-- 
tural .inſeparability of the parts:of ithe 
Univerſe, which: 1s -all-one: with: char. 
which the Ancients:called fuge>wacst): 
is the ſuſtentation of the Mercury, :that- 
column-of deſcended. Air, which Zinus 
not abſurdly calls. fauiculwe-, being; infe- 

I parably united, and adhering to-thetop. | 
8 of the Tribe at one end; and to the Mer- | 


curial Cylinder. at: the orher end:,. and. "2 M 
this funicalns acres not being. capableto ! 
be extended farther than:to twenty:nine 
Inches -and- half ,.being the Mercnrial | 


ſtatign; by rhe force. of the deſcent. .of 
the Mereury, ſuſtains and halds it:up: at 
that ſtativn : and-lo theperdre depromens 
of the Mercurial ay apr 1sequal'to/the 
potentia ſuperne ſultinexs: of: the. Aereal 
deſcended Cylinder. upon. it, in a-kind 
of equil:brimm,. the: Meraurial Cylinder 
by its natural motion 'endeavouring;:its 
| deſcent downward;;:and rhe- acreal 'ico- 
lumn by a motion. of reſtitution wits 
natugal{ize and ſtaple, retracting as 
| muchas it may upward; andthe. 
reaſon will hold of the: partion'of. igclu- 
ik ded 


. 
ot 


Jed Air;cbe & 4 wit as 1s pablecFan 
cxtenſion belaw-:rwenty--nine [Inches 
and halfof the Tube :' but not. ſufficient 
7 fucki a force to be dilated ro @full ide- 
ferian of rhe Mercury out of the Tube, 
as poſſibly to 20,1 5,0, or 5 Inches from 
thereſtagnaat Mercury, in whichicate 
the Mercury will ſub de to ſuch. a te- 
gee and no lowen.: - 

| The reaſon "0G $I Why: the 
Mercury {ubſides fo.low as twenty nine 


Inches .and+ half ;1ts uſual Ration, {or 


lower, if the:portion of included . Air be 
greater, as is defore ſaid) is, becauſe the 
weight of the deſcending Mercurigh co- 
ns. isof that ftrength, to give tM6 in- 
cluded Air- that 'tenfion or : dilatation. 

z; Why itſubſides no-lower, is beoaule 
Then the Air. hart attained \its utmoſt 
rome in that the deſcent of _ hs 
of Mercury:catLgive rn(which ordinarily 
i5 at; the heightrof : twenty nine-[nches 
and half): that aereal deſcended 'Cylin- 
derholdsitthere, and keeps it uptothat 
heighr,the weight ofthe Mercury being 
Naw! teflen'd. 


"And charthisis the cauſe of its fuſten- 
tation, 


tation appears evidently by theſe few 
mar mba If the = th of Mercury 
in this: ſuſtentation be ſuddenly lifted 
up from thereſtagnant Mercury , there 
 willbea ftrongrefilition of -the Mercu- 
ry towards the:topof the Tube,that will 
endanger breaking it; as welſeea Lute- 
ſtring , if hanged upon a' Nail, and 0: 
vercharged witha Wetghr or ftrength 
at the lowerend;, by which iz breaks in 
the middle,' the upper/part- of "it will 
forcibly reſiire an its contrathon: to its 
ordinary ſize.” 2.. If the Tube! be incli- 
| nedto a Level inthe fame parallel line 
| to twenty nine Inches and! half of the 
| erected Tube , whereby. 1t loſerh its 

weight by the incumbence that it harh 
upon the ſides of the declined Tube, the: 


Air will contract it ſelf toits former con- 


ſiftency, which it had before .rthar 'ren- 
ſon, being by this inchnation of the: 
Tube deliversd from at; ie 7-5 
: Andthey tharobje@agamitithe:ten- 
ſon of the Airin this cate 5 becauſe fit: 
nad .a tenſion. in length ,/ as:the: Lure-: 
ſtring hath, it would have likewiſe a: 


NOC 


| contraction1n 1ts bredrh; :and)ſo: would: 


- 


_ * * 
ORG. vo aw es Bat —— 
- 


; ———— OE, on SAS B19 ah 
: = Ws. 4. BID IR ee es » 4 , | 
tp 5 0 A 
A rt aw tt yy. 2 ag 
= 4 oy = = . - i meat ORs. af wow oe Toe 5 rg 
# - (6p OT I" OR" : ; oh | 
we Sa TEK. =o _— SS WIE FT - ads mths A Waka s . - 
9 q 4. hes ps bes f 8 4 Le » WF*2> gw Bip hh N 4 ; | 8 | 
: CS a : We TS : i FR | =4 | 
4 Mat F "5 _—_ | | ey 
> ro _ =>. 2- Ns ; | A | 
. A Ow 7 
% ; is : | 
CO II 
. > : 
F 


tions.touching 


| mls | the 
not: Alek Tibe;: 10huſb re remember thar-- 
i5 2venfible: Body: : ſacks Af Nas 


cure, a5. deb fameirime:tenſible in 


bredrh as welkaslengrh;.'ancjin ſuck! its 
renfiori as xlpfely,adhiresto ric: fidddiof 
the Thkis, od T dbrhutconcirrid tocrhe: 
top of rhe Titbe;and athe oxhey: ctidto 
rhe Mercurial;column, |. 90013} 

I thall: ke Inſtan- 


ks to ſhes, thatthe; Elio: of the” Air, 


or any 1otl Body- necef- 
farity effe&attraRion'on the! Eodits toi 
which it is20Drignons, but. ſhall reſerve) 
that to the: tpliowing ' Chapters : : and I 
have beeirthelonger in the ex lication 
of this Inftance,'- becauſe ir fall y opens: 
the reaſan of the fecond Inftance; whieh 
now next follows. Therefore, ' i: 
-.:2.: | Thefecondlnftance is, wherais 
Tube: &af!oncend; above twenty: 
nine Inches:lorig), ſuppolecir: four foot: 
long,| is entirely filled;with :Mercury;” 
and no Airadmurted 'into-:it,;and:then 
invertec2intq -a;-vellt of: reflagaanc! 
Merchryz without admiffion of any-Air' 
18t0 1t; either upon itsmverſ{xon or M-: 
cabriin, , (which A it be difficult, 
41 may 


may yew anc um this- els the Mer- 
cury wil[ſubſide to twenty nine Inches 
and'halfin the Tube. |!" - 
-:-This- derclited [ſpace': of eighteen 
Inches and half, is, asThave before ſaid, 
fed with a Metcurial ſteam or- vapor, 
extracted outofthe Mereury ir ſelf, and 
abraded from” it by the” deſcent and 
compreſſion of _ arts of that 'Mercu- 
rial ' column, have before ſhewn 
Chap. and cliceeby likewiſe tarified of 
renſed, a5the Air ISIry tho former 1n; 
Nance. | T1 DOE IVE 
'-And this being clticrabat: Air-iachi 
ded within the pores of >thel M 
and exprefled from it, or elſe's ſubr e 
Ingredient into 'the 'Mercurmal compo- 
fition, and extracted, and ifvits extras 
&ion _ 25 the Air isiticht former 


Inſtance. erforms the ſarme-office 


:nrelation © the ſulpenſibnof rhe Met: 


cury, as the included extended Air did 


inthe former Inſtance, afd therefore 1 It 
need not to be repeated, 

Only hall adde this Pn I. Thar 
Ts Gant the extraction 'of the ſubtle 
effiuvia, and-their dilatation, is perform- 
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226  Dblephations touching the - 

ed with a great ſtreſs or [ſtraining of 
them out of the. Mercurial , and 
with little leſs labour extended ; which 
appears, by the flow deſcent of the Mer- 
cury, ariling from the az or conteſt 
that grows between the weight of the 
Mercury deſcending on the one hand, 
and the ſtraining and abrading of thoſe 
ſubtle particles, and their tenſion or 


) 


 rarifactionof the other hand. And rhe 


like | flow deſcent there appears in 
the brit Inſtance, eſpecially as the Mer- 
cury more and more ſubſides; for then 
the Mercury having neer acquired its 
ordinary ſtation, grows lighter, and 
the ſtrengrh of its preſſure begins utterly 
to languiſh. and decay too, being neer 
equally matched with the potex7ia ſuſti- 
ens of the extracted ſubtilized particles 
in this Inſtance, and by the tenſion of 
the Airin the former inſtance , the rea- 
ſon whereof ſhall be farther enlarged, 
when I come to the third Inſtance, 
2. Whereas in the former Inſtance, by 
theinclintng of the Tube , the Air re- 
ga1ns its former contracted extent, here 
by the inclining of the Tube theſe hr 

| tie 
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tf. 227 
afticl of the Mercu- 
ry, ahd dilated, are not only contracted, 
but refumed into the Mercury from 
which they-were extracted, as is ſhewn 
iathe Chapter. 3. That upon the 
over ſudden Elevation of the Tube out 
of the reſtagnant Mercury, there will 
be the like re{ilitioa of the Mercury 1iato 
the top of the Tube, as 1a the former 1a- 
 [{kange. yo 

By this fauniculus ſubtilis materia the 
Mercurial column is ſuſtained at twen- 
ty nine Inches and half, as in the former 
Inſtance of the fwniculus aerene. 

But now how it comes: to'pals, that 
ſince there is yet remaining twenty nine 
Inches agd half in the Tube, which 
doubrleſs hath a reſidue of ſubtle matter 
extraQable out of ir, to ſupply a grea- 
terroom, that what is yet left aboye 
twenty nine Inches and half, how it 
comes to paſs that by che weight of that 
twenty nine Inches and half of Mercu- 
ry, there is not more of the Mercurial 
efluxes extracted and dilated , which 
may give total deſcent and evacuacian. 
of the Mercurial. column intg. the: re- 


Qz .. Ragnang: 


tle particles extraded out of 


2238: Obſerbations touching the 


Inſtance which follows. 


3. Thethird inſtance is, when the 


Tube is but juſt twenty nineInches and 
half, or ſhorter, ſuppoſe 25, 20, to, or 5 
Inches long, and filled entirely with 
Mercury , and then inverted into the 
veſſel of reftagnant Mercury, in that 


cale the entire Mercury will remain ſuf- 


pended, and remain contiguous to the 
top of the Tube, and no part will de- 
ſcend , neither will there be any ſuch 
faniculrs of Air or ſubtle Matter to con- 
ne@ it to the top of the Tube. 

'The reaſon of this is what in effe& 
was given in the former inſtances, 
though the application be diſſerent. 

Firſt, if1a this inftance the »mpn? 
ſhould any whit ſubſide, either 1: mu 
leave the z7ter/titiumberween it (elf and 
the top of the Tube vacant of any Body, 
or/it muſt yeild ſome ſubtle matter to 
tupply the place it leaves abraded from 
#t ſelf, as in-the ſecond Inſtance. And 
+f 1tcan do neither of theſe, »2axet ſors 
fertia, only-to continueats Ration united 
+&t]& tep of the.Tube. - The 


af naift Mercu remains to be can-- 
ſidered, which ſhall be done in the third 
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the contradiction of DEL, of the! : 
niverſe to that Suppghtiony ... 
ba it remains, tÞ 


Sh :jn wi! EOaT ad. NEE he 


pews Þ agen 


thatlaw of the Lniverls, to hold roger 


| atter; 'yer 
the na SLE cauſe eg GE extractian 
and rarifatioq is the deſcent; of the Mer: 
cury | from the ſtation ht it, hath ,. and 
the weight of its Body ls: the caule of 
that deſcent. Fo GIG 
And becauſe it requires aftrong CQ am: 
preſſion of the. Mercury,.either to drive 
or draw Qut this ſubtle matter, and: 2s it 
were to. rake .it out ofthe bowels of. rhe 
Mercury, and to extend it, and come- 
quently a ſtrong weight ta. effect that 
CES "com- 
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250, Oblervaſions touching the 
compreſſion and extenſion”; if that 
weight which it - hath ar 29 Inches 
att half , or under, be not effective of - 
ſuch an abraſtoft or extenſion of the ſub- 
tle matter ſo abraded , fuch abrafion or 
extenſion not being effeQible*by thar 
weight, the column of Mercury muſt 
hold its pofition, and becomes irs own 
fuxiculus, and remain ſuſpended to the 
top of the Tube: jos - 
[Now it ſeems, that although a Mer- 
eurial Cylinder of 2 height above thirty 
Inches , as ſuppoſe three or four foot; 
hath ſuch a forcible prefſire, weight, 
and gravitation upon the reſtagnant 
Mercury, not only to drive down the 
Mercurial Cylinder ro twenty nine 
Inches and hatf, but alſo toextraRt and 
ſtrain out of it, and extend a fufficient 
portion of ſubtle matter out of the Mer- 
curial Body to ſupply the room itfeaves; 
yet that the, weight only of twenty nine 
Inches and half; or betow it, will not 
be able to drive, , ox draw out, orextend 
a portion ſtifficient for that Exigent. _ 
And that is the reaſon , \why ar twer- 
ty nine Inches and half, or under that 
ET 7 © + gp 
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gage, whether the Tube be juſt twenty. 


nineInches and half, or longer , yet the 
Mercurial Cylinder refts there, wanting 
2 ſufficient potentia belowthat ſtatjon' 
by its weight, to extraftor to rarifie any 
+ its ſubtleparts, to ſupply, the place 
which then it ſhould fgleferror'teave. 

And herein the bigneſs or ſmallneſs 
of the Glaſs Tube, or the Mercurial Cy- 
linder included,makes noodds; though 
poſſibly according to the various dia- 
meters of rhe 'Fubes, one Cylinder of 
Mercury of 29 Inches and halthigh,may 
weigh five- times another Cylinder of 
the ſame height , and yet.both would 
remain ſufpended in the Tubes. 
| But the diſparity of theiporejztia de- 


primens, is from the difparity' of the 
height of the Tube, And therefore the 


cauſe why. the Cylinder of Mercury, 
_ a Tube of 3 ar 4 footlong , w1l 
fubſide upon inverſion unto twentynine 
Inches and half, and there ſtay, is, be: 
cauſe before its deſcent to that ſtation, 
its potentia was ſufficient to abrade and 
extend the ſubtle matter, burar twenty 
nine Inches and half that potentia was 
{pent. Q 4 _ and 
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. And therefore the reaſon. why the. 
Tube of twenty nine Inghes and half, or 
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under , doth not ſubſv e at all, but re- 


majns cohering to the top of the Tube, 
i5, becaule it ne) not that potentia, at 
that gage to a rade from..it {elf matter. 
to ſupply tharplace ,.; if it ſhould leaye 
It, rw "7, EL rrp | - K- 
| And for. thjs purpole, it will not: be 
amiſs to take norice of what Gcalilex, 
and after him the Excellent Merſernu: 
hqve given us1n relation to the 'dilpa- 
rity O the mvt;va oteſt.zs of the ſame flu, 
id1n different poſitions of height or ele- 
vation. _ on 
_ [The acceleration of motion of heavy 
Bodies 15 ut quadrat4 temportym, in W's 
they move downwargs;z, as if in the 
firſt Minute , a Body: moves - one 
foot, in the ſecond minute it will move | 
four foot, 242, two.times,,twos in the 


% 
Ll 


third minute nie foot, 4+, three times 


three ; or, .which comes, tg. all one: ac- 
count, heavy bodies in:thezr deſcent, in 
every given portion of time, as a minute 
will percur partions of ſpace per numerss 
gepares ab unitara, as if 10 the: fixſt mi: 
0 - nute 


. 
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ute itdeſceng one - foot, in theſecond. 
it = deſcend, three-faor,.3 in the third 
he foot, in, the fourth: minute, ſeven 


foot, and ſo onward. 
me Ferry, upon thiv/Theory, 


and partly. NpEn, BBS: OMB (EXPErience;, 
ar two k St ans, (yi 1 have 


zimenrally found true) UuaLateap: 

I xe to explicate. what I. mgan igthis 
WD if bexebeawo (els of equal 

Firlt, aft wave 
xight, but ] differing dimer. 299 
han equal '{xwez or hole an. tf 
ve of each; of them, and, leg 
with Water, the. ſinalles yells! willuo 
the.ſame portion. time SOR om. it 
elf as great quantiry 0 Sf 0 the 
greater, for _ Gravatati _ af $6: ; 
ter UPON t men 15 4 Now. 
ping not wana 5 frees To waſts,; 25.7 
and upen the CE thar if 
the. lumen beat the:lide, and abs, vellels 
| beplacedin Ream .horzzonta [ paral- 
{Eh Par RY 1 HOES Mare, y..ſahent 

ater out © velſel;; will begf the 
ſame length and a A on ROY 
2... Thatif: then be two: Tubes, c or 
vellels 
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veſſels of Water , and B, of the 
height of nine foot , containing nine 

_ of Water, and B were a veſſel 

of ſixteen foot conta 


ning ſixteen Gal- 
lons of Water, and ea 
yu po in the ſide gext' to the Baſe, 
bienels , and of rhat bignel(s, 
Cn ere but one' Gallon 11 the 
Tube, it would empty that Galloni in 
one minute. In theſe Inſtances, & fil- 
ted with Water would empty ive Gal. 
lons in the firſt minute , Gallons 
in the ſecohd minate, and one Gallon'in 
the laſt minute. Again'#, if filled with 
Water, would empty ſeven Gallons in 
the firſt minute, five in the ſecond mi- 
nute, agd three in the third minure, viz, 
in ratione ſubdaplicats «ltifudinis, And 
this I have experimentally found to be 
trie. 
The conſequence whereof i 15, that e- 
very fluid Body the higher it is eleva- 
ted; hath the greater and more effeual 
preſſure b y its poſition/upon its lower 
parts or ont uid , than what barely 
ariſeth from its weight: 'fo that 1n a'co- 


lumn of POO ina Tube of _ io 
| 19 


| veſſel had a 


4 


high.” Whew: "the: iorelf ior 4 


to ay mm the thirdto the booth Pons 
five to three, and the (cond to th be frſ 
as three to one, "namely when | hath 
liberty of delceriditig rhbtion , as os 
Mercury hath 1g this Experiment ; for 
the intermediate On $4 ory to 
rhe preffure ofthe app 
nd henceitis' 
rate ind} ſegregat 


te, "ard ral hl eX- 
tend the ſubtle matter out of the Meteu- 
ry, is vigorous and we in a Mercu- 
rral column of 4 foot high; aj 
75 lefs and lefs*riltit come to 
Inches and halfy Ald then! 
m_ confi rayſrarion; 
al ro effe@Tiths { 2 tio mr 
the fore muſt repthd and ſi PEnach ar 
that height, or Tedve av «raw OY if 
which the© _— hws'of the Uni. 
yerk ro not permit <4: 07 (Von! 
_'Atd cos Be odctiing the Plica 
on of the Solution, which ſeemsto 
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to be the true OI o the Torrieelli 
a7 rye age ] q | 2 

And inthe next p - 'I ſhall Fn 2 
oo Inſtances that Roc to-me. tQ £On- 


[anſwer ore: egaons mt 


= 
Lil v3 414 7  ioarmne Brit Ht 
y ISS & + £ $7 ” : - b - : 
I - F 
H «Pall | : 
: Fi 
= 44 


"ONICET the two Supp itions "BA are FR 
ce ary fo marntain this Solution , v1 
Natures abhorrenc 4 of yacuum, azd.the 
HMtratzion of te ble as, .0r wr boy 
Ges when under a ten{ton. 


neceſlary to be proved, t to ch er 


mh 


I cn, ag ven evident ar. 
2 of 3 airs 
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. 1. *As to theformer of theſe, I need 
not much labourfor it, upon"two tea-' 
ſons, 1. Becaule there have been-large* 
Tractates upon'this Poſition, and'to ye- 
peat them  wouldybe but” a&am agere.” 
2, Becauſe theexeakon ofthe Gravita-! 
tion and Elaſticity of the Air, invented 
or ſubſtituted by the mgderi- Elaxeriſts, 
doth'neceflarily conclude, thar'thete'can 
be no vacuum it Nature for all-thoſe 
Experiments and Inftances, whichthey 
roduce to prove that Gravitation 'or E- 
[aſticiry, and by which they go about to 
folve them , muſt'( if thoſe: Solutions 
prove untrue, or ineffectual) of neceſſity 
maintain that ancient Peripatetical' po- 
ſition, becauſe they are uncapablagof any 
other Solution. And in'my jud#ment 
that Gravitation and Elaſticity of the 
common Air is ſuftictently convinced 
by what hath been before ſaid touch- 
Ing it. Wha } UCLA 


And when I meet with thoſe” Obje- 
_ Rions that I find uſed by Learned 'men, 
namely how the "Mercury/ or Water 
comes to know there will be a v4cruim, 
ifthey do not leave-their natural Gra- 
vity, 


touching the 


remain ſul : 


Sui 
com 


\ 


very conſideration of the many att: 


E. 


' that have been. made to explicate the 
reaſon of the. deſcent of heavy Bodies, 
is enough tolet us ſee, that we tire our - 
ſelves 1n vain to determine the clear 
reaſon of it, without relolying it into 
the ſtatuminated | Law of Nature; 
though the Stone afd the Earth are ina- 
nimate, or at leafi/ unreaſonable Bodies, 
ſuch kind of ObjeQtions therefore as 
thele are fond and weak. * 
' 2. Astothe ſecond, namely the at- 
traction of Bodies extended, whether by 
rarifaction or tenſion, eſpecially of the 
Air, or this ſubtle matter that ariſeth 
from the Mercury. This affe&tion and 
effec is as natural as any. thing in Na- 
ture, as is truly obſerved by the learned 
Fabri, in primo trattatu phyſico, prop. 205, 
206, 208. For a ſtrict contiguity in all 
parts of ſeveral Bodies is a kind of con- 
tinuity ofthe Univerſe and all its parts; 
neither can I imagine how thoſe that 
are fond of the Ep:curean hypotheſis, can 
better - maintain. the coheſion of the 
Farr of ſolid bodies, their 4romi haneats 
ing but fancies of what, men never 
law in them. The 
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246 ronching ay 
: The/Atis the-condtfion' cemerit and 
cones of the Uifferent arts of this in4 
ferior world' at leſt; at ſtritly © inter! 
pofethb berween their fillures and #nter: 
ſiitia 5 -'to mibintain? a kind-of common 
continuity" between the-different! parts 
ofthe Univerſe, and makes i it 25 it were 
one continued Body. 
'Bur'to cometo | diriloylar. Inſtincts! 
wh ichſhall not be #orious but: familize 
and common, to evitice this coheſion of 
the patts of tenſed or rarified Air ,-fnd 
the contraCtion that it makes upon eres 
tiguons. bodies, i in its endeavour of'! feZ 
ſtirution'to'its natural ſtate and cohſi> 
ſtence. $2 A 
ix. { The inſtance of *Cuppin claſſi 
where-the Air is highly rarific ing' or 6Va- 
cuatcd, by the included*-burning Fow, 
and'-applied to the fleſh, draws up rhe 
flaſh ſtrongly unto it, when by the ex- 
rinction of va Tow the rarified Air-con- 
tracts ir ſelf to a narrow-room , which 
can be no otherwiſe than by the: cohe- 
ſion * of - the particles. of Air ' to- the. 
Skin," and driving it- in to the Glals, 
while i it contra%ts ir ſelf tO a Narrower 
4 k COImN- 
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compaſs, And certainly they that tell 
us, that this is done by the preſſure of 
the ambient Air upon the contiguous 
fleſh, which thruſts it up into the Glaſs, 
either do not believe themſelves while 
they ſay it, or are fo tranſported witha 


 loveuntoor ingagement for their belo- 


ved hypotheſis, of the prodigious gravi- 
tation of the free Air, that they are con- 
tent toſay any thing in its behalf. 
\Qui amant iyſi [thi ſomnia fingunt, 

.* Shottws (who while he wrote his »:7/- 
rabilita hydraalica, was well ſatisfied with 
the Solution of the Torrice//zan Experi- 
ment by the common Solution of frgs 
vacut) was indeed afterward, when he 
wrote his nzirabilia IMagdeburpica, con- 
verted tothe new Solution, being not 
willing it ſeems to be thought to ſee leſs 
in-Natare than the new Tribe of Virtue 
that were concerned in that Engine; 


But for all that, this Inſtance of Cup- 


ping-g/alles was too hard for that new 
Solution, and were fairly fain to have 
recourle to the decantata fuzs wacui, or 
elſe it muſt ſtand unſolved, and ſo muſt 
any elle that means an impartial and 
| RK. ufi» 
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eXtremes of the incloſed rarified Air, the 
one Extreme laying hold upon the top 
of the cavity of the Tube, the other end 


242 Obſervations touching the 
unpreingaged ſearch into Nature. 
'2,, It anempty Bladder be tied cloſe 

about the neck, and faſtned to the top 
of the Tube, Hermetically ſealed in the 
Tvrricellian Experiment, upon the ſub- 
ſiding of the Mercury the Bladder wall 
be expanded, not by the natural Elate- 
ry of the little particle of included Air, 
but by the ſtrong attraction of the ten{ed 
Air in the Tube, by the deſcent of the 
Mercury, whereof before. 

3. TheInſtancegiven in the tenth 
Chapter, of the Tube heated , and ap- 
pended to a Ballance, ſo as it touch the | 
Water, the Water riſing in the Tube, | 
the Tube will be drawn down, which 
15,only done by the adheſion of the two 


laving hold of the Water, and drawing 
itup,and therewith neceſfarily drawing 
the Tube down, whilſt the included 
Air 1s contracting it ſelf to its natural I ; 
and narrower dimenſions. x 

| And becauſe the Experiment made |} 1; 
by a wide-mouth'd Glaſs would yeild |} 4 

ſome || ' 
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| ſortie diſcoveries'of vhis: fs by 
che rarified Ait; Mich are fot fo viſible 
ufo narrow Tube, : _— HT 
| 45h the'Fibret 4, 4 {afpende 1t 

8 2 Thrid cy Sol of theBaltance, go 
weighing t ivith a weight if the op3 
polite Soals; aad- foilnd-It \weigh'rwo 
Quness ard'' half, then ;,* as we uſed 
when we' wete School-boyes; ſtickit 
up'a Candleins Bafon, I let down tl 
GU over : the Candle <onticuous to 
the Superficies6f the Watecf,: 'the Can- 
dle going out there was portion of 
$ Water drawn up ifito the Glals, the Air 
{| Upon the Candles going outs, and rhe 
Glaſs drawn down into the Water, the 
included Air being under a cauſe of ra- 
rifiction , nainely by the heat of the 
Cindle, and by the extinQion of rhe 
Flame now: gradually contracting it 
Rf, and thereby drawing up the ALer 
toſupply that place. 

The water drawn up tnto the Ha was 
about half 2n Inch; 'we marked exactly 
the w ei * that was Tequired now to 
lift-up this Glaſs aid includedwater was 

_ dition" of 4 Ounces-and £4 of 2n 
R 2 OuURCE 


"s 


244 Obſervations touching the 


Ounce ; fo that the whole, weight that | 


raiſed the Glaſs and Waterindloſed, and 
ſevered it] from: the Water beneath, 
was-ſix Ounces +24 of. an Qunce, and 
then, though. .not without relu&ance, 
the ; Claſs wasiraiſed out of the Water. 
Then: taking. the exact quantity of 
other Water, .equall to, that formerly 


included in-the Glaſs, (which-was not 
difficult to do by the help;of. the remai- 


ning Mark) we weighed. jt, and found 
1tto weigh exactly three. Ounces and 
half, anda very.few. Grains. . 


'Sothat the weight of the Glaſs and || 
incloſed Water amounting to ſix Oun- | 


ces, there was requiſite an addition 
of about half an.Ounce to ſever the Glals 
from the Superficies of .the reſtagnant 
Water, which did - apparently.. to the 
eye and touch adhere together , not- 
withſtanding -the counterpoile. of .ſix 
Ounces, equal to the weight of the 
Glaſs and included Water; -... 

| And this half Ounce 'of by OE 
weight was due purely to the adheſion 
of the glak, , Air, 8& incloſed water to the 
PPE cies of the reſtagnant Water. 


1; | 
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- 7. Itſeems evident, that: not only 
the Glaſs, but the Water :included in it,” 
gravitates upon the Scale, for the coun- 
terpoiſe of fix Ounces in- the oppolite 
Scale, ' cquals the weight -both of the 
Glaſs and Water incloſed init , which 
could not be, unleſs both contributed 
to the equipondium, © 7 \ 
'2. Thatitis impoſſible that the in- 
cludedWW ater could gravitate upon the 
| Scale, unleſs the rarifted Air were con- 
| tiguous and cohering to; thertop of the . 
Glaſs, and alſo to all the parts of it in- 
| | cluded within the cavity'of the Glaſs 
. | above the Superficies and whole: body 
; | ofthe included Water, and alſo firmly 
; | adhered to the Superficies of the inclu- 
; |* ded Water, for they all make up but one 
| common weight, and there muſt be a 
- = vinculum that muſt connet the Glaſs 
| and the incloled Water, and otherwiſe 
: | they could not gravitate together, ſo 
that the inculum that binds the Water 
to the Glafs is this funiculus. (as Linms 
well calls it) of the rarified Air, as the 
Thrid js : the vincalum that binds' the 
. | Glaſs to the Scale: for otherwiſe the 
th K 2 Glaſs 


rag! Obtervations touching the 
Glaſs waukt he only raiſed 5 and leave 

' the Water to ſubſide; into the veſſel -of 
reftagnant Water,and. would never hold 
an 4quipordiuns to. more than two Oun- 
ces |and a half, which: was the juſt 
weight ſingly of the Glaſs. © 

But as for the fancy above mentioned, 
Chap. 10. that it is not the Glaſs and 
Water that make up the. weight of ix 
Ounces, but the Clab 2nd the, @kumn 
of Air incumbent upon.it, 'the vanuty of 
that imagination is ſaiſficiently conyin- 
ced in that Chapter. 

J- Thar conſequently; the included | 
rarified Airthus faltning-upon the ca- | 
vity of the Glaſs and the included W3- 
ter A a ſtrict coheſion, according to the 
nature of renſed fluids , contracting It 
felfas much as it can by its motion of 
reſtitution, draws up the Water in the 
velfel into the Glats, and rajſcrh it as 
high, *rill there be an aquitbriuy: be- 
tween the pondus naturale deprimens Of 
the Water, and the pofertz Juſtiners of 
the Air, thus now contracting 1t-ſelf, 
and indeavouring 1 its reſtjrution: 9 its 
jaſtn natural dimention. of 


4 As 
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4 As a ſpecimen of this coheſion of 
the Air and Water included in the Glals, 
there is alſo a coheſion of the Limb of 
the Glaſs and the included Water unto 
the Superficies of the, reſtagnant Water, 
which requires hilt an Ounce of weight 
to, break that continuity between the 
upper and lower Water. And.no other 
imaginable caule can be afhgned for at, 
but that Natura: egre patitur digunitio- 
new partinm continu. OO 

 Andas with the hand you lift up the 
Glaſs towards the Superficies of the re-_ 
ſtagnant Water, . the Water included 
will riſe with it much above the Super- 
ficies of the external Water, which can- 
not be by. the unaginary preſlure of the 
external Air, but by the. adheſ1on of the 
column of Water to the included ten- 
fed Air, and of that to. the concave Su-+ 
perficies of the Glaſs per modum unins con- 
tut, which any man's tryal will make 

more plain and eyident to him, than 
words 1n writing can ealily expreſs. 

But fome exception is taken to. the 
word funriculxs , and we are asked what 
Grappers there are LEONE to this /«- 


4. miculus, 
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243. Obſervations touching the 
nicwus, that can fo ſteadily lay hold of 
the Water and the Glaſs, and bold them, 
chus tight together © 

And I muſt confeſs, that I wonder, 
that any that approves the Atomical or 
Epicurean Philoſophy, can make that 
Queſtion, ſince all their pretence of the 
coheſion of the imaginary Atomical | 
Particles in any the moſt ſolid continu- 
um, are certain tome hamati, that in- 
terlock one in another, which yer they. 
never {aw. 

But let it be: I anſwer, the power 
of the laws of Nature are ſo efficacious, 
that they can and do colligate fſtrialy 
parts even of moſt diſtantial textures 
and confiſtences , without the help of 
Vellicle, Hooks , or Grappers. What 
are; the Hooks or Grappers, whereby 
the Humane Soul and Body, yea the 
Souls and Bodies of Animals are knit 
together, whereby the Bloud and the 
Spirits arc colligated, whereby the Load-, 
ſtone attracts the Iron, notwithſtanding 
an interpoſed Plate of Braſs or body of 
impervious Glaſs, and a thouſand more 
I neyanice: of Attraction between Bodies, 

be without 
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without the intervention of ſenſible 
Grappers and Hooks, or ſuch groſs 
Mechaniſmes. _ + 

This, and ſome other as light as this, 
and ſome toying with the word funics- 
lus, are the greateſt Objections that I 
find againſt what Zinus hath in this 
matter delivered, which -ſeem' to-me of 
no moment. Words were made to ren- 
der Conceptions of things, and' if they 
do that, they do their office. 

And thus far concerning the Soluti- 
on of the Torrice/liaz Engin, I ſhall adde 
a few words, as I promiſed, touching 
the coheſion of two poliſhed Marbles, 
and the inſufficiency of the Solution 
thereof given by the Elateriſts, and the 


_ truth of the ancient Solution thereof. 
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CHAP. XVIL 


Concerni r the Cauſe of the Coheſiqn of We 
poliſhes Marbles, 1; 


THere are two Experiments, for the 
KL Solution whereof the Gravitation 
and Flatery of the Air is by the late Phi- 
loſophers applied , which 1n this laſt 
place I ſhall examine aogording to my 
premiſed method. | EE er a peers 
 Thefirſt is that of the coheſion ofttwo 
poliſhed Marbles. For inſtance, take 
two poliſhed Marbles, of one dimenſion 
and figure, and exactly in the centre of 
each Marble let there be a Ring, where- 
by to ſuſpend the upper, and whereby 
2 weight may be appended to the 
lower. Theſe two Marbles, eſpecially 
if their ſmooth ſides be a little oyled, and 
applied gach to other, will adhere ſo 
ſtrongly together, that the upper being 
ſuſpended by its Ring to a oft or frame, 
(F2.15.) the lower will ſuſtain a weight 
of 20, 30, or 40 pounds , though the 
| Marbles 
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Marbles be not. above three_Ioches: dia- 


Meter, 


And as it will de-this in the open 
Air.it will alſo perform the fame.though 


the Marbles be: incloſed wirhin 


2 .cloſe 


hrge Glaſs Redeiyer, whereby it is ſeve- 
red from thecommon Air, or any im- 
pending calummnof the Atmoſphere. 

The reaſon that the vulgar Philoſo- 
phers were wont ta/give 1n theſe caſes 


are theſe : 


Firſt, fasto the {ty coheſion of the 
two. Marbles, they give this reafon; that 
| the coheſion is 95 fugam vacwe. For if 
5 theyſhould be ſeyercd by the appended 
{ weight, the (eparation of them would 
be 10 the ſame tndiviſible moment , be- 


cauſe they do contingere in puntto. 


- And in as much as all: Bodies move 
ſucceſſively, and not in an inſtant, it 
would be impoſhble for the circumam- 


bient Airin the moment of: the 


lepara- 


tion of theſe two'Marbles , to-pervade 
the whole avterflitium that would hap. 


pen upon the fir$lepaxatian , and CON- 
lequently there would be a mean time 
wherein the ivrerf/itiun would remain 
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empty, therefore the coheſion is ſo 'ob- 
ſtinate to prevent that monſter in Na- 
ture, namely vacuum. 

 Andtoevidence that this 1s the rea- 
fon, they ſay thatif the aperture be at- 


tempted at the ſides;- either by pulling 


them ar one ſide, 'or- of pacing the 
et 


weight more to onef} an the other. 


they are eaſily ſeparated , becauſe that 
aperture makesan Angle, (F:g.16.) and 
gradually admits the Air 1nto- 1t.,; for 
then rthe'apertureisnotall 'at once; but 
is apertio continuata from the firlt .ope- 
ning. For although if the Baſe of the 
_ acute Angle, viz. A, were but a hairs 


breadth, the Angle were diviſible Ma- 
themarically unto the uttermoſt extre- 
mity of it ; yet it 1s not ſo Phylically, it 


'but gains a ſucceſſive latitude, accor- 


ding as it gradually. opens, and ſo isac- 


commodated Phyſically 'to a ſucceſſive 


inrromiſſion bf the Air: bur if the aper- 
ture were altogether; the ſeparation in 
all parts of the Superficies: muſt be 'Phy- 
ſically as well -as Mathemaracally 1n the 
tame inſtant, which wera-too' quick to 
gtve an admiſſion to.the:cfucceſſive: mo- 

[129 tion 
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- E tiondftheaerybodymn the ſameinſtanr. 


- But now.we will conſider what So-. 
lutions the late Philoſophy: gives in this: 


& # 


- | inſtance. 1) TIME Vas rl 8 Ew | 
- & Namely 1. Thatanthe freeand open 
, Air there 1s an, umpending column of 
Z Atmoſphere; redching from'the/{ummi- 

ty thereof to the upper Marble,andcom- 


I 

t menſurate in its drarheter and circumfe- 

l rence: to/ the-arga-of the upper Marble 

: that- preſſeth it; with' an exceſſive 

: weight downwards, and fo! upon the 

- = upper Hemiſphere: if ſuſpended-parallel 

- | tothe Horizon. Fi LOR Th " 

; | _ 2.]; That again there is.2 returning 

| or xecolling Cylinder of Air, reaching 
from: ithe Superficies of the Earth up- 
wards, of as great a potentia ſuſtinens as 
the ſuperior column of Atmaſphere 

|  hatha pordus Aagproamens : and this infe- 

| rioror reſulting. columan-is commentu- 

ratealſo 1n its diameter and- circnmfe- 
rence £0 the ; lower Marble;. or' brazen 
Hemiſphere, and thruſts that as vigo- 
rolfly. up to the upper Marble: as the 
upper columns peoffertlowalnn And 

{lo the potentia ſuſtinens being equal to 

Tel _ the 
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is able! to yy ron 4 weight « qual to 
che weight of the wpper: ical 
Cylinder ; the reaſon of which-adini 
rable power (according to their my 
ſition) is opened ſuprecapy, -* 
3, And in as much as there pi 
down as weigh and potent acreal' Ty 
linders or Xmoſpttieat port 00s io 
the: tides, as well as: per perpendicular, 
hoc artaem altho gh the Marbley wete 


not placed abolic to the Horizon, 'but 
vertically (as when each is drawn' feve- 
_ Faye this lateral preſfure-of the' Ar- 


ſphere is as'effectual to hold. the 
Marbles together in that cloſe poſture, 

8S we! theyiſtood parallel to the Horizon. 

4. And becauſe they will have a 
Salve for-all Sores, although theſo En: 
gins be placed in acloſe.Glaſs-Receiver, 
whereby the acreal Cotorns, as well 
ſuperior as 1tiferioy:; are wholly inter 
cepted by the inter tetpoſition of the Feat 


Glaſs hudrn ng: , the Elaſticity off the 


portion-. of Air jnglade within that 


_ GlaſReceiver, uhdertikes andeffeaur- 
" perforrus the- pherommencn, by” its v- 


FOrous 
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orous Elaſticity of counterpreſſion 
Koh upward, ahd downward, and late- 
rally, upon the included Marbles or He- 
maſpherss. oo 

nd this is the Solution that now ob« 

| tains among the Yirtuſh, 
And upon theſe prenules there are ad- 
mirable trains of Philoſophical- Conſe- 
quences deduced with great induſtry 
and ſubtlety, in this qua ce, inſtance 
of the Marbles, which a man may read 
at large in the late book of Hydroſtatical 
Experiments , Exp. 13, and elſewhere. 
And now for onght I know the. mat- 
3 teris brought to this iſſue, whether this 
| orthe former Solution be the truer, (for 
I know not a third) and if this prove un- 


true or uneffectual, the former of the 


Vulgar Philoſophy muſt obtain , *till 
ſome third be found out. 

And therefore I will proceed in the 
| examination of this new Hypotheſis. 

And although I thinklT have ſaid e- 
nough againſt this whole Schemeof-the 
Gravitation and Elatery ofthe Air, as it 
15 propounded tn the fourth, tenth, and 

eleventh Chapters; yet I ſhall here add 


ſome 


onto, SA Bj " | ; 


pelling it upward 


ne Hi more benafleatly applicable 
tothele Engins and Experiments, and 
remit;the Reader to. thoſe C -hapters ,/ as 
toithe general uncruth of the entire by: 
pitheſss.. > ep. EA 

'Firſt therefore, as+to ah oC of 

the Marbles I offer. theſe conliderations : 

; Iris plain, that the lower. Mar: 
ble, if there were nothing el{e/taJuſtain 
it but therecoiling Cylinder of Air im: 

7 1t , would: ceftainly 
tall-cothe Earth, notwithſtanding that 
imaginary porentzs ; forifit were other: 
wiſe,..1t would: be 2 .neceſlary ..conle- 
quence, that though it were not conti- 
guous to the upper, .it would be ſuftai- 

ed b that potentia ſaſtinens, and ſo we 
out have Milſtanes floting inthe Air; 
accordingto the fancy of the laſt men- 
tioned Author of RPO TTON Expe- 
riments, ., - 

But the: help for chisi is, thati in that i in; 
ſtance the- impending ſuperior column 
of Air. being of equal' ſtrength: with 
the. recoiling columnof Air, there is an 
4qu;pondium between that poraze and po- 
reptia, andſo the ſolute Marble or Mil 

| one 
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ſtohie, having the advantage of his own 
weight, and the weight of the ſuperior 
column would conquer the inferior; 
but Here the inferior Marble is protected 
from the weight of the ſuperiot column 
of Alr , and fo hath noting bur his 
owti weight tocontend witli rhe infe- 
rior eoliithn, and irs porenria, which lar- 
ter overmatchieth it, and ſo keeps it ſuſ- 
pended. On 

--- But this wilLnot cure the Sore , for 
ſuppoſe it were two pieces of Wood, or 
that the Marbles wege- not excellently 
poliſhed, ſo'that theFdid not cortingere 
in punto, but ſome little fiſſure or inter- 


fitiadid letin any imall portion of Air, 


the Marble would fall off; and yer there 
the lower Marble 1s proreced from che 
impendent column of Air by the ſupe- 
rior piece of Wood, or unpoliſhed Mar- 
ble as well as here. 
And to ſay theſelittle filaments of i0- 


| terpoſed Air, which if all put together 


would not make a column of Air of a 
targer diameter than a ſnaall pin, ſhould 
conquer the refleted Cylinder of Air, 
and 1ts potentia, which theſe RO. 

up- 


cy OT: & 
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ſuppoſe to. be equivalent . in power to 
thirty, forty , nay.one hundred pound 
weight, renders the whole Suppolitien 
it {elf -ro be but | utterly improbable. 
Somewhat thereforeelle it is, that keeps | 
the lower Marble ſuſpended to the -up- 
per, and not the imaginary. potextia of 
the refleted column of Air commenſu- 
rate to the area of the inferior Marble. 

2, Ifthelower Marble were ſuſtai- 
ned upon the account of the potertia ſu- 
ftinens of the inferior column.of Air, and 
by force thereof it.gguld ſuitain (for in- 
ſtance) forty pounds weight, ſuſpended 
in the center of the Marble, it were not 
ealily conceptible how if but an eighth 
part of that weight were hanged near 
the limbor circumference of the lower 
Marble, it would. fall aſunder, as it will; 
tor the potentia ſuſtinens of the ſubjected 
column of *Air is applied equally to all 
the|area of the ſubjacent Marble. And 
the ſeparation will follow, if the Mar- 
bles being oyled, the one may be ſlided 
off | from the other without any dif- 
ficulty ;. and then when they are 1o {li- 
ded'off, they are eaſily thereby ſevered, 


beanie 
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becauſe no vacuity or inſtantaneous 
motion of the Air would. follow there- 
upon :. which could never be done , it: 
_ they were io ſtrongly wedged up one 


 & to another by fo ſtrong and powerful a 


counterpreſſure of the reflecting column 
of Air, which prefſeth up according to 
the new hypotheſis with a potentia able: to 
{uſtain neer a hundred pound weight. 
- 3. Stevine tells us 1n the oblerya- 
£10253 Upon the tenth - Propoſition of 
bis Hydroftaticks, that if a veſlel be 
made in the form of Fzg. 17. with a hole 
tn the þottom, and a piece of Wood 
lighter than Water, v:z.BZ. Cover 
that hole, and thea let the veſſel be filled 
with Water , as greata ſtrength will 
be required by the fitting at 4:ro move 
that-rundle of Wood from the-hole it 
ſtops, as if a weight of Water commen- 
{urate to the ares of rhe rundle, from B 
to 4, wereimpendent upon it. And this 
the Learned Author of Hydroltatical 
Paradoxes avouches ta have tried him- . 
felf, and yet the Water-1included is not 
an half nor a quarter of that weight of 
Water. And the column of Air thar 
Si 2 theſe 7. 
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theſe Maſters ſuppoſe to preſs the Water 
at L, can beno __ than the orifice 
of the Pipe at 7, which is not one fifth 
part |of the amplitude of the rundle B, 
nor of the hole which it ſtops. But if 
there were ſuch a reflected or recoiling 
column prefling upward to the hole of 
the veſſel and rundle that covers it, 
which 1s five times _ than the ori- 
ficeat A, toletina column of gravita- 
ting: Air; this rundle, and\the Water 
incumbent upon it, ſhould be forcibly 
thruſt up by the recoiling column of 


Air: andyet Experience tells usg that it 


is ſoifar from being thruſt up by the po- 
tentia ſuſtinens of the inferior aery co- 
lumn, that it 15 hardly to be raiſed with- 


- out difficulty by a Thrid. 


4. Again,take a veſlel of Laton, of a 
cubical or cylindrical figure, about 
eight Inches diameter; make a round 
holeat the bottom of four Inches dia- 
meter. Then take.a round piece of Braſs 
or Lead, or {ſmoothed Wood, of fix 
Inches diameter, which may weigh two 
Ounces, wax it well, and exactly, and 
clolely cover the hole, that it may over- 

| lap, 


Torricel;an Experiment, 26: 
lap, that noAinmay-gd mor. out: by it, 
then rarifte the ihclided Aibutnotto a- 
ny conſiderable height, for then growing 
cold it will draw up the cover when clo- 
ſed. Then cloſe the top very cloſe with 
Laton and Soder,that no Air can get in , 
the Air I ſuppoſe rarified may take up 
more room than its natural dimenſion 
by about two ſquare Inches , which 1s 
more than the dimenſion of the Stopper : 
ſo that the ſuppoſed Elatery af the Air 
hath ne reſiſtence to 1ts impelling up- 
ward, becauſe it hath room for 1ts re- 
ception. I ſay that this wr will 
not be impelled up by the preſlure of the 
recoiling Cylinder of Air, though it - 
weigh but two Ounces, and will be lit- 
ted up by a force or weight of three 
Ounces. And yet according to theſe 
mens Suppoſition, this recoiling column 
hath a potextia to impell or _ up for- 
ty pound , nay an hundred pound 
weight, being commenſurate in power 
to an Atmoſpherical Cylinder of fix 
Inches diameter, which according to 

their Suppoſition muſt weigh about 

500] weight, namely a Cylinder. of 

S 3 Mercury 


i 


i 
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Mercury of fix Inches diameter , and 
twehty nine Inches high,v/z.783 iquare 
Inches of Mercury, which is near 500ol 


weight. It is true I have nor tryed this, 


but /my obſervation of the third Ex- 
perimment makes me little doubt of this, 


— 
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1 |CHAP. XVIIE 
Concerning the Magdeburgh Hemiſpheres, 
ard their Coheſion, and the reaſon thereof, 


”" HE Airis capable of tengon by 

| force, and of rarifaction by heat, 
both which agree in this, that they both 
givea largeexpanſion of a leſs portion 
of Air into a greater ipace than 1s natu- 
ral tO it. 

But herein they partly differ , and 
partly agree; that the immediate effec 
of a ſtrong tenſion of Air by force ({uch 
as are the Air-pump,and the Magdebwrgh 
Engin, and the Cacabus Evacuatorius de- 
ſcribed by Shotties 1n his Technica cirioſa, 
[:6. 1. cap. 5. & {equentibas) is attraction 
of the Superficies, to which the inclu- 
ded tenſed Air 15 contiguous. 
 Zuxthe immediate effect of rarifaction 


ut WWF 7 g—_Q 
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of the Air, which is ears by %s1s 


is a laxation of the filaments of the Air 
at firit; for the Airbeing dilated, takes 
up more room, 1s more relaxed and ex- 

anded :* but conſequenrtially there fol- 
[ws 2 contraQtion as the heat decays, 
and the Air endeavours its reſtitution 


toits natural texture; 'and /o endeavours - 


its contraction, and conſequently lays 


hold on the contingent Superficies , 


within which ic is impriſoned, and at- 
tracts it with its own contraction. The 
inſtances of both which mottons and 
effects we have in the Magdebargh He- 


_ miſpheres deſcribed by Shortws, nb: ſupra, 


and hereafrer more fully explicated. 

Fig. 18, 19, 20. The Engin 15 thus 
deſcribed. Let there be two Brazen con- 
cave Hemiſpheres CLZ, with rings in 
the Poles or center of the convex Super- 
ficies of each ofthem at C and D, and a 
ring of Leather dipt in Wax to be placed 
between the: two Hemiſpheres, v7z. E, 
to keep the limbs or joints of them 
cloſe from admiſhon of any Air between 
the commiſſures or joints of the Hemi- 
ſpheres; and a Stop-cock in the lower. 
94 +, Hemy- 
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rioſa,cap.7.4. 3. (being now a Convert 
tothe Gravitation ot the Air) tells us, 
that | the. reaſon hereof is, that the 
weight of a column of Air 1mpendent 
uppan the upper Hemiſphere, and the 
reverſe colump of Air preſſing pon 

| | FC 
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the lower Hemiſphere up 
cauſe of this coheſion. 

And that in caſe the Hemiſpheres be 
not placed ere, but laterally,with their 
| Poles parallel tothe Horizon, the lateral 
preſſure of the two adverſe columns of 
Air perform the bufineſs, and: keep 
chem ftrily, together againſt a -moſt 
powerful force indeayouring their {c- 
paration. 60 

But ſtill with this caution, that the 
ſeparating force work upon the centre 
obs Hemiſpheres, and ſo draw upon 
all parts alike ; for if the potentia: ſepa- 
rans be applied unequally, viz. at one 
lide of A Hemuiſphere,and not equally 
from the centre, then the ſeparation will 
eaſily follow upon the application of 2 
{mall ſeparating ſfrength, which 1s alſo 
moſt certainly true. Again,tf bur a little 
portion of Air be let into the Stop-cock, 
me ppernga of them quickly follows, 
whic "(6 


1s allo true. 

But now the vulgar Speculators 
think, that this Solution is untrue, and 
that the true reaſon of the cohefioan of 
theſe Hemiſpheres is, becauſe that the 

| | included 
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'M included portion of Air is not wholly 
'Y exhauſted, neither is it poſſible by hu- 
'F mane power -wholly to evacuate it. 
But.a great part therereof is exhauſted, 
and that which remains 'incloſed is un- 
FF:  deraverygreatand violent tenſion, and 
& | hath a ſtrong nataral covarac of reſtitu- 
Fx tion to its natural ſtaple and Randard, 
and; that the filaments of: the Air lay 
hold upon every Pont of the concave 
Superficies, and draw them inward, as 
it endeavours its own contraction, 
Thar there is not , nor can be, any 
WW _ caſma or interval of empty ſpace be- 
' W' tween the convex Superficies of the in- 
= | cluded Air, and the concave Superticies 
of the including Hemiſpheres, for that 
' 15 contrary to the common law of Na- 
ture; and yet the Air by its intrinſick 
textire, and proper motion of reftituti- 
on, to that juſt dimenſion that Nature 
hath aſſigned to it, affe&s its own con- 
traction to its own ſtate, and with it 
draws together, and holds together the 
ambient body including it. 
Not much unlike the tenſion of Lute- 
itrings, highly wound up by their Pins, 
4 which 
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which'have a tenſion and- contraction 
of the extremes , to which they are faſt- 
ned, namely the Bnidg and the'Pins. 
_ That the reaſon why, if any Air be 
| let in, even at aPin-hole' through-the 
Hemiſpheres, it is greedily ſucked in'by 
the renſed and ftrerched Air, 'to relieve 
it from the Rack upon which! it is 
ſtretched, and being taken in ir relieves 
that tenſion, looſeneth its contra@ion, 
and takes off its forcible artraQion won 
the concave Superficies of the inchiding 
Hemiſpheres, and gives the included 
Air a fair relaxation to its due ſize, 'ſta- 
ple, and ſtandard; andſo'the coheſion 
ceaſcth. bo 
Fig, 21. That the reaſon why an a- 
perture 1s eaſily wrought, when the di- 
vullion is only of one fide, ispartly the 
ſame with the reaſon of the like dival- 
fion of the the two cohering' Marbles, 
x. Becauſe the aperture is angular; and 
|| notallatonce. 2. The aperture is cunes 
| formic, "which every body ' kriows is 
more forcible than a parallel aperture. 
And 3. by this kind of angular opening 
the filaments of the Air are broken ſuc- 


celtively 


_ bh. Dd KA 
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cefſively one after another; but in a pa- 
| rallel aperture all the filaments muſt be 


broken at once, and ſo make one com- 


mon reſiſtance to the force. As a piece 
of Clath may be torn with eaſe by one 
man, when thrid isbroken aftet thrid, 
but cannot be torn by four men , when 
all the thrids are ſtrained together, and 
ſo have an united and uniform ſtrength 
and reliſtance. - bY 
And they ſay, that although this En- 
gin 15 contrived with great pomp, yet in 
truth it is no more than that Experi- 
ment , which we practiſed with our 
Nutſhels when we were children, 
where by clapping half a Nutſhel to our 


lips, or the back of our hands, and ſuck-_ 


1ng out the Air, they would ſtick fo 
> rom we could not eaſily fillip them 
OIT. | 
Theſe are the two reaſons that con- 
tend for the Solution of this Experi- 
ment, the Gravitation of the Air or 
Atmoſphere of the one hand, and the 
mots Or conatins reftitutionis of the Air, 
and thenatural inſeparability- of Bodies 
without any intervening Body of "ck 
other 


4 
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' otherhand. Ifthe former be laid aſide 
as untrue, the latter needs no great la- 
bour to prove it ; for theſe be the only 
two Competitors for the Solution of 
this Inſtance. that I ever heard of 

And Ithink it is very plain, that the 
imaginary gravitation of the Air, nei- 
ther hath nor can have any thing at all 
to do in this buſineſs. 2 

And becauſe I had not thoſe Evacua- 
tory CR before deſcribed, and if I 
had had them, yet I would not have 
ſingly reſted upon them, without ma- 
| king trial by rarifaQtion by heat, I took 
the method hereafter following, for the 
full examination of this Inſtance. 

For it 15 obvious beyond diſpute, that 
that if there be a coheſion wrought at- 
ter rarifaction of the Air by heat, in the 
Inſtances hereafter given, as there 1s 
when there is a tenſion of the Air by a 
torcible Evacuation , as in the former 
Inſtance ; the true cauſe of each coHMe- | 
lion muſt be one and the ſame. And if 
the pondus exterxi aeris contribute no- 
thing to the coheſion of the Hemi- 
lpheres after rarifation of the included 
Air 
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Air by heat, it agar a5 little to 
the\cohelion of the Hemilpheres farci- 
bly evacuated by: an Air-pump, or-the 


Cacabus Evacuatorius before mentioned. 


And:onthe other fide , if the cohe fion 
of the Hemiſpheres after rarifaftion' by 
heat be cauſed by the morus reſtitution 
of the included rarified Air, and by-the 

ſtrit continuity (as may call it) of the 
filaments of the Air to the cavity of the 
Hemiſpheres , to avoid that 'Yacuity 
wiYeh would otherwile happen by the 
traction of the: Air into aleſs room 
es would fill-thawhole cavity; the 
{are is unqueſtionably the reaſon of the 
coheſion of the Hemalpheres forcibly 
evacuated as above. 

The Inſtances therefore that tryed 
are theſe that follow, which I ſhall men- 
tion ſeverally, with my obſervation ro 
each of them. For if I miſtake not, this 
one Experiment, duly. unproved, whol- 
ly fets aſide the imaginary Gravits- 


tion of the Air,  {o- uſually applied to 


the Solution of the, Torricelian Ex- 
periment , the cahelion of Marbles , 
the raifing of Water- in Pumps, and 


+ y 
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by Suction, and many more of like-na- 
TUrE. (115512 B30" 
Firſt, I cauſed two Bras concave He- 
mulphetes to becaſt, each of ſix Inches 
and a quarter in the cavity, and about 
ſeven Inches diameter in the convexity, 
exactly cloling one to another on their 
rim, and the lower let up into the 
cavity of the upper about half an Inch, 
for thewr more exa& cloſure; and the 
outward rims of. each about a quarter 
of an Inch in bredth, exactly cloſing one 
upon another, ſo that being cloſed they 
made one Pee Sphere, . according to 
the form of the 47agdeburgh Hemilpheres 
abovedelcribed. | 

The lower Hemiſphere weighed ſix 
pounds, ſeven Ounces, ang: half, viz, 
103 Ounces, and half; the upper weigh- 
ed only fix pounds. EET G1. 

I then took a, circular piece of Calt- 
skin, alittle above half an Inch broad, 
andin length ſufficient to compals the 
 Hemiſpheres, and dipping 1t in melted 
Bees-Wax, with a very little Roſfin , fo 
that it might juſt lye between the com- 
millures of the two Hemiſpheres, _ 

| op 


% 


_ tween them. 


Corwin a work &of the forreign Air be- 


-Firſt therefore, without: any thing 
more done,” I applied the two- Hem1- 
{ hereseathtto other; with the 1 interpo- 
ſed girdle: of: waxed -wet Leather, - and 
Pre ed them. cloſe- and hard- together, 
thar no: commerce -might-be between 
the incladed andthe common Air. -- 

.: Ando: -there - neither was nor could 
be any force of compreſſion: uſed tothe 
incladed Air, becauſe *rill the-cloſute of 
the: Hetniſpheres -it had a free -inter- 
courſe:with the external Air, and when 
perfedly.cloſed it was but juſt as much 
as the Hemiſphcres would freely. con- 
rain, and confequently-of the fame. LEX- 
ture with theforreion Air, - © © 

In this Inſtance, the upper Hemi- 
pher raiſed gently by the ring , there 

ed > a little weak: 'cohefion- be- 
tween them, becaule the rims were per- 
tely cloſed ,: and the ſeparation was 
alrogerher 1 in the ſame moment, but-the 
cohefion 'o . fant . and weak, - that it 
would nor. ſuſtain the hundredth part 
of the weight of the lower Hemiſphere, 
and KALE perceptible, And 
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-- And the reaſon of the diſparity- be- 
tween the coheſion of theſe Hemi- 
ſpheres, and that before mentioned of 
os 2 poliſhed Marbles;are theſe, r. *Be- 
canſe the © contiguity of the rwo po- 
liſhed Marbles 1s 11. all points of their 
Superficies, but here the contiguity of 
the rims of the Hemiſpheres was bur in 
a circle of a quarter of-an Inch broad, 
and ſo the forreign Air had a ſhorter 
journey to go in the moment of the ſe- 
paration of the Hemiſpheres, than in the 
moment of the ſeparation of the poli- 
ſhed Marbles. 2. Becauſe the contigu- 
ity of the poliſhed Marbles is withour 
any interpoſition of Leather , which 
poſſibly would impede the firmneſs of 
the coheſton of the two Marbles them- 
ſelves. - sf 4 

- But now if the prefſure of the aerecal 

Cylinders: either in the poliſhed Mar- 
bles, or inthe inſtances of the Hemi- 

ſpheres:, - before *and hereafter given, 

were the cauſe of their coheſion, what 

imaginable reaſon can be given why 

thele two-Hemiſpheres ſhould not co- 

here as firmly in this Inſtance. | 


'S For 
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upon theſe Hemiſpheres, though filled 
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For though there be Air included be- 
tween the two Hemiſpheres , yet all 
communication between the included 
and forreign Air is perfealy excluded 
by walls of Braſs, and the 1mperyious 
Leather girdle. , | 
IF it be faid, that the Elaſticity of the 
included Air. reſiſts the compreſſion 
by the forreign Air, and {o impedes the 
coheſion. _ 

I ay ifany ſuch Elaſticity were ad- 
mitted in the Air, (which Ido not) yet 
moſt certainly the included Air hath no 
greater Elaſticity than the common 
Air, whereof it was but juſt now a por- 
tion, and hath received no more com- 
preſſion by the juncture of the Hemi- 
ſpheres, no more than Air in a Bottle 
covered with a flat Board or Paper. 

The conſequence whereof is, that the 
Elaſticity of the forreign Air is as ſtrong 
as the Elaſticity of the included Air, and 
mult needs keep it in £qu:1:brio. And the 
conſequence thereof 1s, that if the pox- 
ans\externt aeris (it it were any way con- 
{iderable) would have its free exercilc 


with 
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with Air, for according to theſe Ma- 
ſters ſuppoſition, the Cylinder of Air 
ofeach ide preſſing each Hemiſphere, 
15 above ſeven 'hundred pound weight, 
which it may freely exerciſe, the imagi- 
nary Elaſticity of the included and for- 
_ reign Air being ex ſwppoſitione equal. 
But the enſuing Experiments will ren- 
der this more evident. 
Secondly therefore, I took a handful 
of flax, and leaving the mouth of the 
lower Hemiſphere upward, I put in the 
flax, and gave fire to it, holding the up- 
per Hemiſphere cloſe over it, whereb 
the Air in both was greatly rarified, 
and a conſiderable portion of the ſpace 
_ taken up by the flame ofthe flax. Then 
clapping the upper Hemiſphere upon 
the lower, with the interpoſed Leather 
g:rdle, I preſſed them together with all 
the ſtrength I had , neither were they 
poſſibly capable of a neerer or cloſer 
contiguity to the interpoſed Leather, 
though the imaginary. Cylinder - of 
the Armoſphere had preſſed them, and 
hereupon the flame 'and fire was pre- 
(ently extinguiſhed, |  - 
$25 The 
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Dblerdations touching the 
- The Events were as followeth..- _ 
".1; There grew a preſent coheſion 

of the two Hemiſpheres together,: even 

while they were hot, - and :the-included. 

Air | under a high degree of rarifa&tion 


| by the heat, and ſocould nothave any 


confiderable tenfion w hilethe heat con- 
tinued. mh hope 
And the reaſon of this cohefion was 
plainly: this. That. the fire and flame 
had not only rarified the Air included 
within the compals of the Hemiſpheres, 
ro an expanſion far greater than was na- 
tural to1t ; but alſo the flame and fire 
took up a conſiderable portion of the 
ſpace between'the Hemilpheres, which 
being extin& in the moment of their 
juncure, that very rarified Air that was 
within, was forced to take up ſo much 
more ſpaceas the flame took up before 


-its/extin&tion. And from thence grew 


neceſſarily-an attraction upon the cavity 
of the Hemiſpheres , though that very 
Air wasUnder a rarifaction by the con- | 
tinuing heat. 5 

'2. Butthis coheſion was but weak, 
becauſe the Air was then under a 


F 


Torricelzan Experiment. 277 
ſtrong dilatation -by-the -continuing 
heat, and-therefore ;the upper Hemi- 
ſphere lifted-up by thering, would not 
ſuſtain the weight of-the"lower Hemi- 
ſphere. oP Exh tot! Oe EE FT) 

3. Butwhen the Hemiſpheres thus hea- 
ted, and the included Air greatly rari- 
fied thereby, were: permitted to-conti- 
nue together cloſed 'tyll they were: per- 
fetly cold, and thereby: the Air' had op+ 
' portunity to. contraQ#+-ſelf-,' or at leſt 
to endeavour: it as Much. as it ebyuld, 
Now the coheſion of the Hemilpheres 
grew ſtrong, ſo that the upper litteg Ip 
would raiſe the lower in conjun&tion 
with it , with the addition of ſome 
weight appended to the lower ring, 
And the reaſon was ,, becauſe the: heat 
which was the cauſe of the great dilata- 
tion of the included Air was now cea- 
ſed, and the Air by its motion of re- 
ſtirution endeavoured to contra it ſelf 
to its natural Expanſim. = * 

And: becauſe thgincluded Air -(it 
| maybe) was expanded to above four 
times its true natural-fizeand dimenſion, 
and now endeavoured to contratt it lelf 

1nto 
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7 into'that ſpace, 'but covld' not: attain it, 


unleſs three fourths of the ſpace inclu- 
ded within the'Hemifphetes ſhould have 
been left perfetly empty, the Air en- 


deavouring its contraction , according 


r0 the particular ificlination of its own 
motion; yet by the common: law of 
the Univerſe was kept underiits former 
Expantion.',-to prevent .the c4ſ-za be- 
tween the Air and the concave Super- 
ficies- of the Hemuſpheres , - and' fo as 
much .as was poſlible attracted upon 
them;'and kept them 4 aA; no for- 
reign Air being admiſſible for the relief 
ofthe included Air , to help to reſtore 
it to1ts due ſize and texture : as aliving 
Oyfter contrads its ſhell together by its 
own contra&ion within its ſhell; 'when 
a'perſon is opening it. The compari- 
fortis homely, and fuits netin all things, 


| becauſe the Oyſter is a vital Being, but 


yet. it ſerves-to explicate the 'method 
of this attractioff, by the filaments of 
the Air upon thapcontiguous concave 


Superficies. 


.. ” 


And from this" inftance of fired flax 


(zelembling very much the common 
oe _ inſtance 
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inſtance of Cupping-glafles,), it ap-_ 
pears plainly, that in thoſe Glaſſes the 
fleſh 1s not driven up by preffure. of the 
forreign Air upon theglaſs or the con- 
tiguous parts of the fleſh}, but purely 
by the attraction of the: included. reſidue 
of Air upon theextin&tion of the flame. 
- For the Hemiſpheres were at firſt preſ- 
ſed together as cloſe as they could be, 
and no man can imagine thatthe exter- 
nal Air can have any influence through 
theſe Brazen- Walls, that-are neer half 
an Inch thick, where yet the Attraction 
upon the included Superficies is viſible 
and apparent; andin this and my other 
Experiments it was not- poſſible for the 
Hemiſpheres to receive a: greater or clo- 
fer contiguity than I gave them on their 
firſt union-:: and therefore I do not 
wonder, that Schott, thoiigh too haſti- 
ly ſubſcribing to the preſſure: of the Air, 
as a Solution of ſome Experiments, yet 
1n his Technica Curtoſa, 1. 4, cap, 12.4 1.1S 
forced to confeſs carnem & ſangninens ſub- 
intrare cucurbitas, nec prefſpone CAeris ex- 
terni carni circum illas incumbenti , nec 
preſſione aeris illas incumbents & depri- 
FT --&  mentis, 


= 


i 
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2309 Odlexvations touching the 
primemtis,” ac intra carne gentis, ſea 
ſuttione & attratione. 
3. Becauſe, I would improve the Ex- 
periment to the uttermoſt, I. made a try- 
al with a ' ſtranger heat. I therefore 
pur burning Coals and red hot Iron into 
each Hemitphere, 'till they were hot as 
I could well touch them, and: then .ca- 
ſting out the Coals, the Air.within the 
cavity of each Hemiſphere was highly 
rarified'; then clapping the Leather. gir- 
dle| about the-rim I cloſed..the Hemi- 
ſpheres very cloſe, as my itrength could 
force them together, the Events where- 


F . 


-— 
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of were theſe. : ST, v7 
1. While the Hemiſpheres were 
bot, and {o the-included Air under a 
high degree of rarifaftion, there was 
very little or no coheſion, for the Air 
was under theſame laxation as at firſt, 
and therefore.they would preſently fall 
alunder, the upper being raiſed by the 
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| ks As the heat decayed, and the He- 
{pheres.grew , gradually.colder and col- 
der, and conſequently & fs Atr more: and 
more endeayours to contract it ſelf, and 


NC 
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26-4 conſequencethereof a6 ik 
forcibly upon the cavity of-rhe Heni- 
if the tronger was there cohe- 
108.3: becauſe as the Air. grew.colder, 
it endeavoured more, and more-to ac- 
quire1 its jult natura}dimenſion __ toike 
rUre. | 

/3>- Atlaſt, when the heat Was quite 
extin@ and:.' OM Hemi Pres. 
pom _—— Her - Dc; 
that the-upper Hemiſphere: ſu 
pended upo upon"a-hook,. did not only ſu- 

ain the lower | Hemiſphere , -which 
weighed neer ſeven pounds, but alſo a 
weight of twenty eight pounds: more, 


1n alt about thirty five pound weight, 
before they Ras. be disjoyned. - 


For naw tae Air bong Ne harged, of 
that heat that kepeit laxe, and;withous 
a bent, or tenſion, or contraghon- 1n- 
ward, did now EORPayORcg its contra- 
Gion ſtrongly, and therewith; pulled 
inward the- Hemiſpheres, from Ley 
it could: not be-ſevered., -by:xeaſon of 
common: Natures; decliuarion of: a Va- 
Cuity, 

4- My fourth Tryal was. p< that 
when 


282, Obſervations couching the 
when the Hemiſpheres were firſt hea- 
red , and clapt together, and thereby 
when they became cgld, cohered EXCCe- 
ding ſtrongly ; yet. when they were un- 
der | that-ffrong coheſion , that'" they 
would {uſtain' a conſiderable weight as 
before, without parting aſunder, yet if 
_ rwards they were brought but to a 

erate hear, eitherby a chafing-difh 
of Coals put.under them, or by holding 
them neerthe fire, they would! ſuddenly 
fall aſunder-of themſelves; without any 
weight appended to ſever them. 

' The reaſon whereof 'is apparent, 
namely that by the heating of the He- 
miſpheres the included Air is again ex- 
panded,-andits tenſion laxed, and the 
filaments thereof which were before 
under a tenſion and contraction by. the 
Air, ſtriving to gain irs natural tempe- 
rament, are-now let--looſe, as a Lute- 
ſtring is letdown by the unſcrewing: of 


thePins.. And con equeritly the ſuction 


andattrxtion of the Air-wpon the con- 
cave Superficies of the- Hemiſpheres , 
which before held them together, is re- 
laxpd and diſcharged, '- F/ 
n 
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': Andthus we have the true phenome- 
zz of 'this Engin, and, asItake it the - 
true reaſon. and ſolutionofthem. 
And upon theſe Inſtances I do con- 
clude, codes FAILS > es 
+7. That men have had very little 
reaſon to conclude the Gravitation or 
Preſſure of the Air upon the inferior 
World; or the parts thereof, for the co- 
heſion of theſe Engins 1s molt plainly 
upon another reaſon, as appears by what 
1s before declared. : | 

+ 2, ' That this inſtance 1s fo far from 
concluding the Gravitation of the Air 
in that meaſure , that the late Maſters 
contend, that plainly that Suppoſition 
neither hath nor can have _ in the 
ſolution of theſe Inſtances. > 
.For'moſt unqueſtionably, the Ax 
doth as much gravitate (if at all) upon 
the Hemiſpheres,. when the' included 
Air1s rarified by heat, 1n theſe 'Inffan- 
ces, as 1t doth when the Hemiſpheres 
are grown cold ;; and yet inthe former 
cale there is no coheſion, but contrari- 
wiſe a ſeparation of the cohering -He- 
miſpheres if ' agaia they are heated, 
T -3- That 
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»34 Obſervations touching the 
3, That the' cauſe of the cohefion 
therefore 1s not ab extra, or de forw , but 
ab ixtra, namely, one ſpecifical to the 
Air:, whereby becoming cold after a 
great expanſion by heat, it endeavours 
its contraction to 1ts due ſpace-and tex- 
ture, by a motion of reſtitution , the o- 
ther common to all parts of the Uni- 
verſe, that common law of Nature that 
preſerves contiguity, or indeed rather 
continuity of the parts of the Univerſe : 
and therefore ſuffers not the Air tocon- 
trad it {elf, fo as to. leave an empty ſpace 
between it ſelf andthe cgncave. us he 
Hemiſpheres, whereby it comes to pals, 
that the Air endeavouring to contract 
it ſelf, _ ayes hold upon, and endeavours 
to contra and 'hold together all parts 
whereunto1t is contiguous , when: no 
acce(s of forreign Air 1s admitted.  ' 
4. . That the leaſt admiffion of for- 
reign Air, though through a Pin-hole, 
in the Hemiſpheres, - gradually. gives a 
relaxation ofthe tenſion of the included 
Air, which amy ſucks it in.,. and 
thereby is delivered gradually.from its 
tenſ10n, and lets go its hold of the conti- 
; | t19uous 
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guous Superficies, which is the natural 
and necetfary effect of that tenſion, 

I cannot eaſily perceive how theſe 
Concluſions againſt the imaginary Gra- 
vitation of the Air can be evaded. 

If it ſhould be ſaid; that the reaſon 
why the Hemiſpheres cohere not when 
they are hot, is, becauſe the convexity 
likewiſe of the Hemiſpheres are alſo hor, 
and ſo retund the Gravitation or Preſ- 
ſure of the Air upon them by their hear, 
which is not ſo done when they are 
cold. OE”. 7 Z 

| - SOM 1. That though the con- 
vex Superficies were admitted to be as 
| hot as could beindured, yet the Sphere 
of that Activity 1s not two foot in cir- 
cumference, which could never break 
the preſſure of a column of Air of atdeaft 
ſeven Miles high, and' near a thouſand 
pound weight, according to- the Sup-_ 
poſition. 2. Neither 1s the heat requi- 
red to make ſuch 'a disjun&ion. of rhat 
Extremity, as to make any ſuch imprel- 
ſion - upon the Air, for if the Hemi- 
; ds be made but bloud warm after 

xir cohefion, they will fall: aſunder. 

[2 3. Pur - 
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2. But wholly to 5a imagina- 
tion, if the Hemiſpheres be caſed. aver 
with a flat or ſpherical Cover of Wodd, 
Lead, orBraſs, which may receive the 
ſuppoſed Gravitation of the Air, yet the 
coheſion,while the air is hot within, will 
not-llaſt ; for it is the laxati6n or rela- 
xation of the tenſion of the Air within 
that, gives the ſeparation, or eafie ſepa- 
rability of the Hemiſpheres. 


lt... —ti_ — 


| CHAP. XIX., 
Conterning the raiſing of the water by 
Pumps or Syringes,and the C auſe thereof, 


TN the two former Chapters I have 
conſidered the coheſion of poliſhed 
Marbles , and the Magdeburgh Hemi- 
ſpheres, both 1n truth reſting upon So- 
lutions ſomewhat of the ſame nature. 
And thereinT have as I think excluded 
the. Gravitation of the Air, or Atmo- 
{phere, or aereal Cylinders, from any 
contribution thereunto. 
| havechoſen in this Chapter to- 90: 
f der 
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{ider the Elevation of Water, in Pumps 
and Syringes, both which are in truth 
but the ſame Engin, though circum- 
{tantially varied. | 
And although I ſhall herein have oc- 
caſion to fay ſomething touching the 
Gravitation ofthe Air, and ſhall in ſome 
meaſure evidence. that. the Water is 
not raiſed in theſe Enginsby the weight 
of the Air, preſſing upon the reſtagnant 
Well or other veſitl of Water , yet I 
ſhall not labour that, much, in this diſ- 
uifition. becauſe enough hath been ſaid 
thereof before. 
But my principal ſcope herein 1s to 
diſcover, even toſenle, that there is no 
ſuch Elaſticity 1n a ſeparate portion of 
common Air as the Elateriſts ſuppole, 
whereby to falve the ſuſpenſion of a. co- 
column of twenty nine Inches of Mer- 
| cury in the Torrice/liay Experiment , 
when the ſame 1s pent up 1n a cloſe vel- 
ſel orroom, every where excluding the 
imaginary preſſure of the Atmoſphert- 
cal Cylinder , and conſequently that 
_ the Solution of that Experiment, either 
by the Weight or by the Spring of Ny 
Aur, 
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= T1 by 


"il Dyiedations rouching the 
Air,is 4 1aiſtaken es ara and hath 


no reality in #. 
WG ov. raifGng. of 'Wates by comman 
s or Syringes (eſpectally as-jr is 
thin ay. ordered, ſometumes with dou- 
ble, ſoinetimies with- fingle Valves, to 
hinder the regreſs of the-Water)) is {6 
well known, even to. ordinary Plum: 
_— An it ' needs i RO Accurate NE 
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"The ancient and. common , tale 1 
think the true reaſon: thereof, is this: 

The lower end- of the.cavity-of che 
Pumpor Syringebeing 1mmerled below 
the Superficies of the reftagnant Water, 
there 15a Cylinderof Air in the cavity 
of the Pump or Syringe, berween- the 
Superficies 6fthe Water and the bottom 
of the Bucket and upper Valve of the 
Pump, or between -rhe -Superficies of 
> W ater, and the _ of the Err 

iz of the Syringec ned up. 

* Pſy tbe phe $ jor Ty 


in the Purhp, or Embolis in the Syringe» 
that portion of intermediate Air is un: 
der a tenſion, *and draws vigorouſly 
upon the” Superfictes' of the reſtagoant 
Water, and that again upon the conti- 
guous Water, .and' ſo the tenſed fanicu- 
les of the Air raiſeth a | funithlus of Wa- 
ter, coinmenſurate to the cavity of - 
Pump or- Cylinder ', which again 
| depreſſion of the Bucket riſeth mee 
the Leather-valve that covers it, and by 
an iterated elevation of the Backet or 
Embols draws up more, whereby there 
is a continued ſupply of a funicwlns aque- 
ws, which 1s finally thrown our at the 
orifice, or noſe of the Pump. - 

Thar it 15 a certain truth, that Water 
is raiſed either by a pondus or preſſure, 
that is equivalent to the weight of the 
Water that is elevated, as 1n the Engins 
where Forcers or preſſures are uſed to 
raiſe Water ; or elſe by an attractive 
potentia equal to the weight of the Wa- 
ter drawn up, as in Pumps and Syrin- 
ves. 

That conſequently, the v4 or porentia 
 ſufforia or attrattiva , will raiſe fuch a 
V weight 


ns touching the 
weight of Water as isleſs than this vis 
or patentia, (for whether the Elevation 
of Water be by. a vi deprimens as. in 
preſſing Engins, or v4 ſuttoria or attra- 
aivaas in Pumps or Syringes, or the 
preponderation' of the otcutia to the 


weight of the Water) thus it ſuſtains, 


impels, or attracts, and therefore they 
are/all reducible to the reaſon of the 
libra or Ballance. 


And on theother ſide, if the weight 


of the Water exceed the poudws or poten- 


tia which muſt raiſe it, it cannot either 
draw, or impell, or keep i it up beyond an 
equilibrium with that ponds or potentia 
impellens or attrahens, 

And therefore if there be an exceſ- 
five diſtance between the Superficies of 


the reſtagnant Water, and the bottom 


of the Embolws or Bucket, ſuppoſe it 59 
or |60 foot of. perpendicular height , 
whereby the potentia attraiva is over- 
matched with a ponds of Water more 
than its ſtrength, it will not raile it to 
a due height. For {till as I faid , where 
any weight } body 1s raiſed. out of its 


FR it muſt be by a greater weight, or 


at 
& 
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| at leſt by a potertia, exceeding that 
weight of the Body to be raiſed. 


- But the modern Philoſophy tells us , 


that the railing of the Water. ia the 
Pump or Syringe, 1s not by a vis attra- 


v4 or ſuttoria of the Bucket or Embolus, - 


but thar it is forced up by rhe weight of 
a Cylinder of Air, commenſurateto the 
cavity of the Pump or Syringe. 


s 


_ - Andthatthe Elevation of the Pump, 


or Embolus of the. Syringe, attenuating 
the Air incloſed in the caviry of the 
Pump of Syringe, and thereby diſabled 
by its laxity to reſiſt the preſſure of the 
| external Cylinder of atmoſpherical Air, 
the Water 1s driven up into the cavity 
of the Pump or Syringe. 

And becauſe a Cylinder of Mercury 
| of rweaty nine hd and half, 1s by 
| them ſuppoſed to be of equal weight to 


the Cylinder of Air of fike diameter , 


reaching from the Fop of the Atmo- 
ſphere unto the veſſel of reſtagnant 
Mercury in the Torrice/l;an Experiment, 


and a Cylinder of Mercury of TRY 3 
S 


nine Inches and half high, countervai 
| 1n weight a Cylinder of Water of like 
L F 2 dia- 
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292. | Obſervations touching the 
diameter of about thirty three foot ligh, - 
and conſequently a Cylinder of the At- 
moſphere counterpoiſeth a Cylinderof 
Water of about thirty three foot high; 
therefore the Water in a Pump will be 
raiſed but juſt to that height, vz:z. neer 
thirty three foot, and no higher, becauſe 
ſuch a column or Cylinder of Water 1s 
counterpoiſed by an Atmoſpherical 
Cylinder of like diameter. . Thus I 
think it is rendred by Schottus in his 
Technica Curioſa, L.4.cap.8.0.4. and by the 


Excellent Author of Hydreoſtatical Para- 


aoxes,n.5. and by other learned men of 
this latter age. 5 
But under their favour I think this is 
not the true Solution of the inſtance in 
hand, bur the firſt 15 the true Solution 
thereof. Peel 

If the elevation of the Water in the 
Pump may be more conſiderably higher 
than 33 foot , certainly this latter 
Solution cannot ſerve. And though 
this poſſibly hath not [been fully tryed, 


andrequires exact Engins to effec the 


Tryal to the uttermoſt,; yet there are 


that 
0 
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that a Pumpor Syringe.well ordered will 
raiſe Water above forty foot perpendi- 
cular height , and if ſo; the counterpoite 
of the aereal Cylinder will not do the 
buſineſs. But this I have not tryed, 1 
will therefore apply my ſelf to what I 
have tryed. FM | 
© Fig.22, I took thereforea great and 
ſtrong globular glaſs Bottle, {4 3BC, 
holding five Quarrs of Water, of about 
nine Inches Diameter , with a double 
orifice, viz, one at £1, wherein to fa- 
{ten my Pump hereafter deſcribed, ano- 
therar 3B, to let inor pour out Water, 
to leave openor cloſe, as I ſaw caule. 
Inc A the neck of the Bottle I faſtned 

a Laton Pump or Syringe, of about an 
Inch and a half diameter, marked D, 
with a {mall Pipe about half an Inch'di- 
ameter; reaching neer the bottom of 


the Glaſs, v7z. Es; an Embolns at G reach- 


ing down neer X, and a little crooked 
Pipeat Ftodriveout the Water by the 
depreſſion of the Embolus, | 

- This Pump was faſtned and ftrongly 
luted in the neck of the Glaſs with. a 
double Valve,one about 4 toreceive the 
| | Y 3 Water 
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294 | Dblervations touching the = 
Water into the Pump, and to: ſuſtain 
ir from returning , by depreſling the 
Embolus, another at K the top of the 
orifice, to keep the Air from entring 
upon raiſing the Embolus, _ 
So that now the Bottle was the Well, 
which Ifilled up with Water.  . 
Therefore leaving open the orifice at 


B, whereby the Air had free accels into 


the Bottle, by lifting up and deprefling 
the Embolus G rhe Water was freely and 
eaſily without any difficulty drawn 
out at the orifice X, through the Valve 
there placed, and ſoI empricd half the 
Bottle of Water, namely to 7 the ſupe- 
rior half, being full of free uncamprel- 
ſed and common Air; and the lower 
half/at 7 being full of Water. . 

— ThePump being in this poſture, I 
took a ſhorr piece of Cork, firſt boyled 
and then dipt in melted Bees-wax and 
Roſin withit, I cloſely-lnted up the ori- 
tice at B, ſo that no air could poſſtbly ea 


ter, | And then I lifted up and. depreſſed 


bf 


the Embeles ſeveral times, fo long till I 
could ſee the whole ſucceſs of thisTryal. 
-  Firff, the Exbolas was raiſed, but = 
Ke , With 
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Terricelian Experiment, 295 
with equal faciltty, as It was done wheh 
the orifhce B was open, 

The reaſon whereof 1s, becauſe eyery 
elevation of the Emboius gave violent 
tenſion to the Airin the ſuperior cavity 
of the Glaſs; ' which upon every portion 
of Water drawn up muſt necelfarily be 
expanded into a larger ſpace to ſupply 
the ſpace left ES raiſed: Water. So 
that the expanſion of the Air was not 
natural; or of its own accord., but by a 
violent attraction wrought upon it, and 
tenſion of it, - : | 

Secondly , yet notwithſtanding -the 
excluſion of the-Air, I did freely pump 
out above a quart of Water, whereby 
the Water ſttb{ided an Inch and a half 
below 7, and conſequently the Air ex- 
= 09pe and dilated to ſo much more 

ace than it-had before, viz, whereas 
the ſupenor cavity of the Glaſs held by 
the Air was two quarts and half, now 
1t took up the room of three quarts and 
half, and ſomewhat more, 

v0 that here was a quart of Water 
raiſed up by the ſuction” of the Embolns, 
and yet no-poſſible Gravitation of that 
| V 4 _ 1ma- 
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in the ps of the Pump, for here was 
O % & —_— * op ; 

ther the imaginary Elaſticity of the in- 

cluded portion'of Air may- be called 1n 


tohelp the matter, we ſhall ſee here- 
after. -; 


Thirdly, but when I had raiſed up 
this quart of Water, and emptied io 
much out of my Bottle, all my iterated 
trattions and truſions. of. my Embolus 
could raiſe not one drop more. 

But all that was done by theſe repea- 
red motions, was only the rarifying, of 
the Air included in the Pump, when 
the Embolus was lifted up, and conden- 
ſing it again as the Embolus was deprel- 
ſed; but no Water raiſed. 

Now in this inſtance ,- the reaſon 
why a quart of water was raiſed,though 
the orifice at B were ſtopped , was be- 
caule the potentia ſudforia. or. WIOTOY 

| : O 


ofthe Pump wasſtrong enough to give 
-2 dilatation of the Aix ro agreater ſpace 
by a quartthan it had before,” -.'- : 
Andtherealon why it could raiſe no 
more, is; this , namely,: in as mach as 
every portion of Water raiſed out of the 
veſſel, mult of neceflity leave a ſpace 
devoid of ſo much Water as 1s {0 raiſed 
up,” and that derelicted ſpace mult e1- 
ther-be wholly vacant of any Body 
which by the univerſal law of the! Uni- 
verleis prohibited, or elſe the Air muſt 
expand itſelftofill it, And in as much 
as the Air-having undergone as great 
an Expanſion already (by the evacuati- 
on-of the firſt quart of Water): as this 
potentia or vis attraciiva was able to 
effect. The included Air thus: expanded 
reliſteth any further expanſion. with an 
yu ſtrength to the attractive, power 
of the Pump, and ſo renders it coamer 
irrijtum; to give it a larger expanſion, 
and conſequently. no more Water 1s 
raiſed. 0 | 
. But if a greater ſtrength were applied, 
firong enough to maſter that reſiſtence, 
as if the Pump were- longer, that it 
_ might 


. 298 | Dbſepbatian#'touching the Fe 
| ;jght give a ſtronger ſugion', that 
6, overmatch the reſiftence of the 
þ included Air againſt a higher degree 
= | of tenfion ; yea or if the ſuperior Air; af- 

A ter this quart of Water was evacuated, 
nt had a ſtrong external heat-applied'to it, 
= _ whereby it might be capable of a larger 

= | expanſion, the Water (while the Air 
was! under this forcible expanſion ) 
would be as eaſily raiſed by the Pump 
as at firſt, But this I durſt not try , for 
fear of breaking my Glafs, or unluting 


of it, 
Upon this conſideration and tryal it 
15 manifeſt, | 


Firſt, that the Gravitation or preſſure 
of the external Air 1s not the cauſe of 
raiſing the Water in the Pump, for 
here it 15 raiſed where there 15 no Gravt- 
ration, the orifice at B being perfealy 

 ftopt. 
condly, that the common Air hath 
no ſuch Elaſticity, as the modern Phi- 
 lolophy aſſigns to it ; for here a portion 
of Air included in the Glaſs is of the 
ſame'texture with the common Air,and 
a portion of it, and yet evidently there 
| is 
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- Terricelian Oxyerinent, 299 
isno ſuch Elaſticity jupic as is ſuppoſed. - 
- Andthis appears,; 3, becauſe it is not 
expanded ro one third part of 'greater 
{pace than it had before, without ajorce 
offercd to it, asabove isſhewn; a.'Whea 
it is expanded to a third -part-of ſpace 
more than it had, it isſo-far from a na- 
tural expanſion of it; ſelf farther , that 
it .refiſts the attractive potentis of the 
Pump. to give any : larger expanſion, 
And 3.ifit had yet. s natural expanſive 
power without force or violence added 
to it, it would certainly drive upthe reſt 
of the Water that;remains, eſpecially 
when'the Air in the Pump is rarified or 
extended by the elevatzon of the Embo- 
las, and yet no Water follows K, in this 
inſtance, which yet it would do, it the 
 Airhad a continuing Spring or Elaſti- 
- Citytodrive it UP. __ 
It is true, that naturally all the ſpaces 
of this lowex World (at leſt) are 'and 
muſt be filled with fome body. or other : 
and as-one body moves or is moved our 
of one ſpace to another, ſome other body 
lucceeds in that ſpace that is ſoleft;” and 
fills it, And the-fluid Bodies of Air and 
Water, 


Vit" "port" At act >, AS Baia es , _ 


300 Obſervations touching the 
Water, or ſomefliid bodily ſubſtance: 
_ equivalent to either of them, are in-re- 
ſpect of their fluidity fitted more than 
other ſolider Bodies, to ſupply and make 
good the interſtitia of other Bodies ; and 
if they be contiguous unto them, to'ſlip 
into the ſpaces deſerted by their motion 
into other ſpaces, and accordingly will 
do it, if they are not impeded by the re- 
ſiſtance or interpoſition: of other more 
' ſtubborn and untraRable Bodies. And 
by this means upon the ſucceſſive mo- 
tions of Bodies, there is maintained a 
ſucceſfive and continual circulation in 
the motions , eſpecially of thoſe Bodies 
that are fluid, and ſo more ready and apt 
for motion, 

' Inthe Inftance of my Pump, ſuppoſe 
that the orifice at B be left open, and the 
veſſel or Bottle have a Gallon of Water 
in it, and there ſands by it an empty 
veſſel, ſuppoſe 24, that avntains a Gal- 
lonof Air: if Ipump out a Gallon of 
Water out of the Pump into the veſſel 
24, as the Pumpis gradually emptied of 
the Gallon of Water into 47, the Water 
leaves its place in the Pump, and takes 

[EE up 


x 
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AM leaves as much ſpace there, :and 
takes it-up in the Pump, to which it. 
hath a free acceſs ; {a that the two Ele- 
ments change their ſtations, and while 
they hold their natural texture, hold the 
ſame extenſion. of ſpace, though not the 
ſame ſituation, And thus a errculation 
is naturally conſequential upon.the mo- 
tion eſpecially of fluid Bodies;and 
fore. when the Water leaves its place 
inthe Pump, and diſpoſſeſieth the Air 
inthe veſlel 24; and the diſpofleſled Air 
gradually ſucceeds into the {pace left 
by the Water, as faſt as the Water leaves 
it, andtakes up another room equal to 
what it had before, though in another 
#b1, hereis no Gravitation of an At- 
moſpherical column.upon the orifice B, 
but only a natural motion and -{uccefſi- 
on of the like portion of Air into the 
place rclicted by the Water, and 2 natu- 
ral deſertion of that ſpace which it :be- 
fore had in the veſſel 24, which it :can- 
not retain againſt the weightier and 
more prevalent Element of Water tak- 
Ing it up, So that it is neither a Gravt 
| | | tation 


| mis NY mation ent n x the 

, ation/. of the\atmoſpherical Cylindey 
upon the oritice B, nor 'any great Ela- 
ſticity of the Air that drives up the Wa- 
ter, but a natural cireulation of the po 
tion of Air-igto the ſpace derelicted'b 
the ater-z and the immiffion Or IN t- 
nuation of the Air into that Cavity, 'is 
the Effet not the Cauſe of the receſſion 


of the Warer. _ NEST 
\nd now toreduceall this Tong” pro- 
ceſs to thething I principally intended, 
wearetold by the late Philoſophy, that 
the ſufpenfion of the Mercury. at' twen- 
ty nine Inches heightin the Torriceliian 
Experiment, is cauſed by the counter- 
poiſe of the weight of an external atmo- 
fpherical Coſuma,' commenſurate in its 
craffitude and weight to' the'Mercurial 
Cylinder ſuſpended/in the Glaſs Tube. 
And when it is replied, that the like 
fuipenſlion happens, if the Merourial 
Engin be: placed in'a<cloſe room, yea or 
ina Glafsevery way cloſed, that admits 
notany ſuch Mercuriatoolumn, but 'in- | 
rercepts it and its preſſure by-its cloſure 
every way. We. are-again told , that 
that little portionof: Air included with- 
cf : Ty 


> | | 
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in that room or Glaſs, hath ſo potent an 
Elaſticity, . that it will as effeRtually 
ſuſpend the Mercury in the Tube , . as 
that tall Atmoſpherical Cylinder of at 
leaſt ſeven Miles Jong, This T fay ſeems 
to me utterly incredible for thele res- 
Ons: ER 
I. The Air included in a aloſe room or 
Glaſs, hath only the advantage of its 
imagined Elaſticity, but not the advan- 
tage of the ſtupendous weight aſſigned 
by this New Philoſophy to the external 
acreal Cylinder. | et 


The external Air hath the ſame Ela- 
ſticity attributed toit, as the Airinclu- 
ded in the cloſe room or Glaſs, and alſo 
the ſuppoſed advantage of the weight of 
the Cylinder of the Atmaſphere beſides. 

If S bare Elafticity of incloſed Air 
be ſufficient to ſuſpend the Mercury at 
twenty nine Inches and half, within the 
room or Glaſs; the ſame Elaſticity in 
the external Air, with the advantage 
of its weight, ſhould ſuſpend the Mer- 
cury to fifty nine Inches high, which 
was never yet done. 

2. IftheElatery of the Air cannot 

Es | drive 
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driveup a lubcelfive portio 


ton | GN WW 
of halfan Inch diameter into my Purn P; 
withoutthe fitttuction- of the Enbolie : 
nor yet is thaVattraction'alſo offedh alto 
raiſethe Water, when it hithexpanded 


 the:Airto about a fourth part of ſpace 


more than is natural to it. fe is 1impoſh- 
ble that the Elaſticityof the' Air, jaclu- 
ded ina cloſe room or Glaſs Receiver, 
can/ drive and keep' np a'Cylindet- 'of 
Mercury awenty- nhgs: -Ihches high; 
which: yet according-to:the'am litnde 
of its diameter may. weighytwo, to ours or 
ten pound,- 

TI do' therefore - conclude upon the 
whole matter, that it ſeems to me;;/ the 
new bypotheſis of the Weight and Elafti- 
city of the Air, as it-is delivered by the 


Hate Philoſophy, is an Ingenuous Tnven- 


tion, but. wants Reality to- ſupport: it 
ſelf, or to givearighr and true Solution 
to the Phanomend wherercunto i” iS 
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